
IA Halliburton Company

FINAL DRAFT
SITE INSPECTION REPORT

LI TUNGSTEN
GLEN COVE, NEW YORK

VOLUME 3 OF 5

FIELD INVESTIGATION TEAM ACTIVITIES AT
UNCONTROLLED HAZARDOUS SUBSTANCES
FACILITIES - ZONE I

NUS CORPORATION
SUPERFUND DIVISION

100920



02-9003-01-51
REV. NO. 0

FINAL DRAFT
SITE INSPECTION RcPORT

LI TUNGSTEN
GLEN COVE, NEW YORK

VOLUME 3 OF 5

PREPARED UNDER

TECHNICAL DIRECTIVE DOCUMENT NO. 02-9003-01
CONTRACT NO. 68-01-7346

FOR THE

ENVIRONMENTAL SERVICES DIVISION
U.S. ENVIRONMENTAL PROTECTION AGENCY

SEPTEMBER 28,1990

NUS CORPORATION
SUPERFUND DIVISION

100921



.—J

REFERENCE NO. 36

100922



Suite 201, 1090 King Georges Post Road,
SM Edison, NJ 08837, • (201) 225-6116 • FAX (201) 225-7037

TECHNICAL ASSISTANCE TEAM FOR EMERGENCY RESPONSE REMOVAL AND PREVENTION
EPA CONTRACT 68-01-7367

TAT-02-F-05531 MEMORANDUM

TO: Charlie Fitzsiirunons, USEPA

FROM: Laura J. Amend, TAT II
William J. Kowalski, TAT II QC

SUBJECT: Li Tungsten
Air Sampling Analytical Results Evaluation
TDD #02-8906-14, A,B

DATE: October 20, 1989

Attached to this report, please find Tables 1,2,3, and 4; entitled
Volatile Organic Analysis Summary, Metals Analysis Summary, Acid
Gas Analysis Summary, and Asbestos Air Sample Analysis Summary,
respectively. Each table compares sample concentrations of each
compound analyzed with several regulatory limits. As can be easily
observed, the reported results for all analytes are well below
their respective statutory limits. All values are reported in
ug/m3 , except where otherwise specified. A brief description of
the statutes is as follows:

ACGIH TLV - (American Conference of Governmental Industrial
Hygienists Threshold Limit Value) . Airborne concentrations
of substances which the ACGIH believes that nearly all workers
may be repeatedly exposed without adverse effect. These
values are recommendations and not backed by any regulatory
guidance.

OSHA TWA - (Occupational Safety and Health Act Time Weighted
Average) . Maximum average airborne concentration/ expo sure in
any given 8-hour work shift of a 40-hour work week.
Promulgated in 29 CFR Part 1910.1000, Subpart Z.

OSHA STEL - (OSHA Short Term Exposure Limit) . Maximum
airborne 15-minute time weighted average concentration/
exposure at any time during workday (unless another time limit
is specified). Promulgated in 29 CFR Part 1910.1001, Subpart
Z.

NIOSH TWA - (National Institute for Occupational Safety and
Health Time Weighted Average) . Recommended exposure limits
based on a 10-hour workday. Not a regulatory guidance.

Roy F. Weston, Inc.
MAJOR PROGRAMS DIVISION
In Association with ICF Technology, Inc., C.C. Johnson & Malhotra, P.C., Resource Applications, Inc.,
and R.JL. Sarriera Associates
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NIOSH ceiling - Recommended concentration above which workers
should never be exposed. These values are not backed by
regulation.

OSHA/NIOSH IDLH (OSHA/NIOSH Immediately Dangerous to Life and
Health). Designed in a joint effort between the Occupational
Safety and Health Administration and NIOSH for the purpose of
respirator selection. The maximum concentration from which,
in the event of respirator failure, a worker could escape
within 30 minutes without experiencing any escape-impairing
or irreversible health effects. These values are not backed
by regulation.

OSHA Action Level (for asbestos) - The regulatory lower limit
at which employers must provide training and medical
surveillance for personnel.

NY State Clearance Level: Established by the State of New
York as acceptable post-abatement air quality standards.

The asbestos air samples indicate levels of approximately one-half
the New York State clearance level. Therefore, according to New
York State guidelines and based on these sample analysis no
(further) asbestos remediation need be performed at this time.
However, visual inspection of the facility indicates that asbestos
containing materials are located throughout the site and appear
friable. The presence of bulk asbestos has been documented in the
bulk asbestos analytical results. Therefore, TAT can only surmise
that the asbestos air samples were collected during static
conditions, at a time when wind and passing workers could not raise
asbestos fibers from the surface into the atmosphere. TAT
recommends that a more comprehensive asbestos sampling program be
established and conducted and that an asbestos removal/mitigation
program be addressed as part of the overall scope of work for this
clean up.

The inorganic acid analytical results are rather confusing. For
nitrate and sulfate, the blank (IOA-14) shows similar results to
the samples. However, the chloride concentration for the blank
is significantly higher than any of the samples, and the blank
indicates elevated fluoride concentrations as well. These results
could be due to any of a number of scenarios. Since TAT does not
have access to a sampling QA/QC plan used during the sampling, TAT
has no way of knowing what sample handling protocol was followed,
or even if the blank was a) opened in the hot zone and no air
volume pulled through it, b) opened in the clean zone and shipped
with the samples, or c) shipped to the lab unopened. There may
have been an error in sample labeling in the field, mishandling of
sample tubes in the field or the lab, or even contamination of the
blank in the lab when the analysis was run. NIOSH method 7903,
which was utilized to analyze the samples, calls for samples to be
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••* ° collected on silica-gel tubes at .2 to .5 liters/min. for a minimum
of 3 liters to a maximum of 100 liters. However, the throughput

1 when sampling for HF should not exceed 0.3 1/min. The lack of a
M sampling plan makes it impossible to determine the throughput used

when collecting the samples or the actual volume collected. The
i method publishes the working range for this analysis to be 0.01 to
j 5 mg/m3 (10 - 5000 ug/m3) , which is at least one order of magnitude

higher than the results obtained for these samples. Taking all
_ these possibilities into account, it is impossible to determine the

] validity of the acid gas sample analysis. While the analytes
•*-' indicate levels far below their respective statutory guidelines,

TAT recommends the results be disregarded as inconclusive.

Attachments

Codes used in Tables 1-4

LFL - lowest feasible limit
LDL - lowest detection limit
SIXB - undergoing 6(b) rulemaking
B - also found in lab blank
J - estimated value

- no limit set by applicable agency/regulation
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Volatile Organfcs Analysis Summary
(Table 1)

Chloromethane
Bromomethane
Vinyl Chloride
Chloroethane
Hethylene Chloride
Acetone
Carbon Disulfide
1,1-D i chIoroethene
1.1-Dichloroethane
total-1,2-Dichloroethene
Chloroform
1.2-Di chloroethane
2-Butanone
1,1,1-Trichloroethane
Carbon Tetrachloride
Vinyl Acetate
Bromodichloromethane
1,1,2,2-Tetrachloroethane
1,2-Dichloropropane
trans-1,3-Dichloropropene
TrichIoroethene
Benzene
cis-1,3-0ichloropropene
2-Chloroethylvinylether
Bromoform
2-Hexanone
4-Methyl-2-Pentanone
Tetrachloroethene
Toluene '
Chlorobenzene
Ethylbenzene
Styrene
total Xylenes
total Dichlorobenzene

VOC-2
ug/m3

<1
<1
<1
<1
0.68(5.78)
<1

<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<1.0
<0.5
<0.5
<0.1
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<1.0
<0.5
<1.0
<1.0
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<3.0

\ * w

VOC-3
ug/«r

<1
<1
<1
<1
0.6(5.9)
<1

<0.5
<0.5
<0.5
<0.5
0.2JC2.0J)
<0.5
<1.0
0.3J(2.9J)
O.Ud.OJ)
<0.1
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<1.0
<0.5
<1.0
<1.0
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<3.0

VOC-4
ug/«r

<1
<1
<1
<1
2.6
<1

<0.5
<0.5
<0.5
<0.5
0.3J
<0.5
<1.0
0.3J
0.2J
<0.1
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<1.0
<0.5
<1.0
<1.0
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<3.0

ACG1H -
TLV ug/nr

(1987-88)

105,000
20,000
10,000

2,600,000
350,000

1,780,000
30,000
20,000
810,000
790,000
50,000
40,000
590.000

1,900,000
30,000
30,000

-
7,000

350,000
5.000

270.000
30,000
5,000

5,000
20,000

-
335,000
375,000
350,000
435,000
215.000
435,000
300,000

OSHA
TWA-ug/m
(3/89)

105,000
20,000
1,000(ppb)

2,600.000
500,000

1,800,000
12,000
4,000

400,000
790,000
9,780
4,000

590,000
1,900,000

12.600
30,000

-
7,000

350,000
5,000

270,000
1,000
5,000

5,000
20,000
205,000
170,000
375,000
350,000
435,000
215,000
435,000
450,000

OSHA NIOSH _
STEL-ug/nT TUA-ug/mr

(3/89) (1986)

205,000
-

S.OOO(ppb)
-

2,400,000
36,000

-
-

8,000
885,000

2,450.000

60,000
-
-

510,000

1,080,000
5,000
;
--

300,000

560,000 1

545,000
425,000
655,000
675,000

LFL
-

LDL
-
LFL

590,000
1,000
-
-

1,000
590.000

-
-
-

LOL
-

25,000
100

;•
4,000
-

LFL
,080,000

215,000
435.000

NIOSH Care
CeiUng-
ug/m3
(1986)

-
•
-
-

.
10,000
•
-

9,600(60min)
2,000
-

1.900.000
2,000(60 min)
-

-

*

*

1,000

m

-
-
-

2.160,000(10 min)

425,000
870,000
300.000

inoge

Yes
-

Yes
-
Yes

*

"

*

Yes
Yes
-

Yes
•

Yes
Yes
~

Yes
Yes

.

-
-
-

Yes

-

o
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Metals Analysis Summary
(Table 2)

ACGIH . OSHA

Cadmium
Copper
Chromium
Iron
Nickel
Zinc
Lead
Silver
Sodium
Aluminum
Manganese
Arsenic
Beryllium
Molybdenum
Phosphorous
Platinum
Selenium
Tellurium
Thallium
Tin
Titanium
Vanadium
Yttrium
Zirconium

ICP-1
ug/m

<0.01
0.05
<0.01
0.18
<0.01
0.15
<0.15
<0.01
<0.01
0.50
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
0.13
<0.01
0.56
<0.01
0.22
<0.01
<0.01
<0.01

ICP-2
ug/m3

<0.01
0.09
<0.01
22.17
0.06
O.H
<0.15
0.76
1.97
0.15
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
0.02
<0.01
<0.01
0.04
<0.01
<0.01

ICP-3
ug/m3

<0.01
0.12
<0.01
0.45
0.05
<0.01
<0.15
<0.01
<0.01
0.28
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
0.01
<0.01
<0.01

ICP-4
ug/m3

<0.01
0.06
<0.01
1.56
<0.01
0.12
<0.15
<0.01
<0.01
0.64
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
0.12
<0.01
<0.01
<0.01
<0.01
0.07
<0.01
<0.01

ICP-S
ug/m3

0.06
0.07
<0.01
4.06
0.11
0.35
<0.15
<0.01
<0.01
1.79
2.83
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
0.19
<0.01
<0.01

ICP-B
ug/m3

<0.01
0.02
0.03
0.36
<0.01
0.10
<0.005
<0.01
1.26
0.25
0.09
<0.50
<0.01
<0.01
<0.01
<0.01
<0.50
<0.01
0.03
<0.01
<0.01
0.18
<0.01
<0.01

TLV ug/m3

50
1,000
500

1,000
1,000
10,000

150
100
-

10.000
5,000
200
2.0

5,000
100

1,000
200
100
100

2,000
-
50

1,000
5,000

TUA ug,

SIXB
1,000
1,000
10,000
1,000
10,000

50
10
-

15,000
5,000
500
2.0

10,000
100

1,000
200
100
100

2,000
-
50

1,000
5,000

OSHA NIOSHuann _ Niuan
STEL ug/m3 TWA ug/m3

NIOSH/OSHA
IDLH ug/m3

Carcinogen

SIXB LFL

25(Cr VI) 500,000

15
5,000

100

Yes

Yes

Yes

5.0

100

10,000

10,000,000

100,000

20,000
200,000

500,000

Yes
Yes
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Acid Gas Analysis Summary
(Table 3)

Chloride (from HCL) 1.86 0.41 0 55 2 82 7: :

o
ovo
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Asbestos Air Sample Analysis Suimary
(Table 4)

Volume Air Concentration
Sample # (1) " fibers/cc

01(T-00304> 1170 <0.0047
02(T-0030S> 936 <0.0049
03(T-003M» 1058 0.0047
04(T-00307) 933 <0.0049
05<T-00308) « 904 <0.0051

OSHA OSHA NIOSH
TWA Action TWA

(fibers/cc) level (fibers/cc)
(fibers/cc)

0.2
0.2
0.2
0.2
0.2

0.1
0.1
0.1
0.1
0.1

0.1
0.1
0.1
0.1
0.1

MY State
Clearance
level

(fibers/cc)

0.01
0.01
0.01
0.01
0.01
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TOTAL ANALYTICAL SERVICES FOR A SAFE ENVIRONMENT

SAMPLE
IDENTIFICATION

nytest environ menta inc.

ANALYTICAL DATA REPORT PACKAGE
FOR

Direct Environmental Inc.

290 Ssnford Street

East Orange, NJ 07018

Att: Brent Thonpscn
Ref: Li Tungsten

LABORATORY
NUMBER

TYPE OF
S/WLE

Project No.: 89-16154

Log in No: 2644

P.O. No.: Pending

Date: October 26, 1989

DATE AND TIME Cf
SAH>LE COLLECTICN

SEE NEXT PAGE

PARED 8Y:
PARAS K. SHAH, Ph. 0.
ORGANIC LAB. MANAGER

KARLIN MC CRIOAR0
INORGANIC LAB. MANAGER

DOUGLAS SHEELEY
LABORATORY DIRECTOR

NJ. Cert I 73469

WE CERTIFY THAT THIS REPORT IS A
TRUE REPORT OP RESULTS OBTAINED
FROM OUR TESTS OF THIS MATERIAL.

RESPECTFULLY SUBMITTED,
NYTEST BMjftrieOTAL INC.

REMOGIGANTE
EXECUTIVE V.P.

Repot on sampled) furnished by client applie* to sample(s). Report on sample(s) obtained by us applies only to lot sampled. Information
contained herein is not to be used for reproduction except by special permission. Sampled} will be retained for thirty days maximum after date of
report unless specifically requested otherwise by client. In the event that there are portions or parts- of sample(s) remaning after Nytest ha*
compleled the required tests, Nytest shall have the option of returning such sample(s) to the client at the client's expense.

I-1
O
o
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o

box 1518 a 60 seaview blvd., port Washington, ny 11050 a [516] 625-5500



nytest environmental inc.

*i5?

Project No.: 89-16154

SVflE LABORATORY TYPE OF DATE AND TIME OF
IDfflTIFICATICN NUMBER SAMPLE SAMPLE COLLECTION

B-1 2644001 Waste 10/03/89
8-2 2644002 Waste 10/03/89
8-3 2644003 Waste 10/03/89
8-4 2544004 Waste 10/03/89
0-1 2644005 Haste 10/03/89
0-2 2644006 Oil 10/03/89
0-3 2644007 Oil 10/03/89
0-4 2644008 Oil 10/03/89
0-5 2644009 Oil 10/03/89
A-1 2644010 Waste 10/03/89
W-1 2644011 Water 10/03/89
W-2 2644012 Water 10/03/89

OW-1-0 2644013 Oil 10/03/89
CW-1-W 2644014 Water 10/03/89



nytest environmentalinc.

Table of Contents

Project No. :8H61H
Page
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CHAIN OF CUSTODY / FIELD DATA SHEET
Direct Environmental, Inc.
290 Sanlord St., East Orange, N.J. 07018
201/677-1800 • FAX: 201/675-5919

PAGE: / OF: /
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environmenta me.

Laboratory Deliverable
Check List

I. Cover Page, Format, and Laboratory Certification
(Include Cross Reference Table of Field I.D. » and
Laboratory I.D. #)

II. Chain of Custody

III. Summary Sheets Listing Analytical Results Including
QA Data Information

IV. Laboratory Chronicle and Methodology
Summary including Sampling Holding Time Check

V. Initial Calibration and Continuing Calibration
(Time & Date Summary)

VI. Tune Summary (MS)

VII. Blanks (Method, Field, Trip)

VIII. Surrogate Recovery Summary

I.. Non-Conformance Summary

Check if
Complete

Laborktcry Manager Date
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nytest envronmental

Client Name:Direct environmental

Date Received:10/04/89
Sample ID:As per chain of custody

Organics Extraction:

Analysis:

Inorganics:

Other Analysis:

1. Acids

2. Base/Neutrals

3. Pesticides/PC8s_

4. Oioxin

1. Volatiles_

2. Acids

3. Base/Neutrals

4. Pesticides/PC8s_

5. Dioxin

Section Supervisor
Review & Approval

1. Metals

2. Cyanides.

3. Phanols

Laboratory Chronicle

Project No:8H5154

10/10/89

10/11/89

10/14/89, 10/18/89

10/16/89, 10/17/89

Section Supervisor
Review & Approval

Quality Control Supervisor
Review & Approval____ 100935

If fractions are re-extracted and re-analyzed include dates for both.



nytest environmental inc.

NON-CONFORMANCE SUMMARY

Project No: 89-16154

All samples were analyzed as per required protocols. All
organic analysis was performed at medium level and results
reported in ug/kg as received.
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METHODOLOGY SUMMARY
NYTEST ENVIRONMENTAL INC.

AQUEOUS SAMPLE PREPARATION [See reference 1 and 2 ] METHOD

ENA, Pesticides / PCS's Extraction (2) 3510
AA/ICP Sample Preparation (1) 200.7
Furnace Sample Preparation (1) 200.0
Mercury Sample Preparation (1) 245.1
Hexavalent Chromium Sample Preparation (1) 218.5

NON-AQUEOUS EXTRACTIONS [See referenced ]

SOIL AND SEDIMENT SAMPLES;

ENA, Pesticides / PCS's Extraction 3550
AA/ICP Sample Preparation 3050
Furnace Sample Preparation 3050
Mercury Sample Preparation 7471

SLUDGE / PETROLEUM BASED SAMPLES: [ See reference 2 ]

AA/ICP Sample Preparation
Furnace Sample Preparation
Mercury Sample Preparation

3050
3020 / 3030 / 3050

7471

1C? fINDUCTIVELY COUPLED PLASMA)

ALUMINUM
ANTIMONY
BARIUM
BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM
COBALT
COPPER .
IRON
LEAD
MAGNESIUM
MANGANESE
MOLYBDENUM
NICKEL
POTASSIUM
SILVER
SODIUM
TIN
TITANIUM
VANADIUM
ZINC

REFERENCE la/REFERENCE 2a

200.
200.
200.
200.
200.
200.
200.
200.
200.
200.
200.
200.
200
200
200
200
200
200
200
200
200
200

7/6010
7/6010
7/6010
7/6010
7/6010
7/6010
.7/6010
.7/6010
.7/6010
.7/6010
.7/6010
.7/6010
.7/6010
.7/6010
.7/6010
.7/6010
.7/6010
.7/6010
.7/6010
.7/6010
.7/6010
.7/6010
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METHODOLOGY SUMMARY
NYTEST ENVIRONMENTAL INC.

FURNACE AA:

ANTIMONY
ARSENIC
LEAD
SELENIUM
THALLIUM
TIN
VANADIUM
MERCURY

REFERENCE 1 / REFERENCE 2

204.1
206.2
239.2
270.2
279.2
282.2
286.2
245.1

AQUEOUS METHODOLOGIES; [ See reference 3 ]

Organochlorine Pesticides and PCS's
by Gas Chromatography
Herbicides by Gas Chromatography
Purgeable Organics by GC/MS
Base/Neutral, Acids by GC/MS
2,3,7,8 - TCDD by GC/MS

7041
7060
7421
7740
7841

7911
7470

608
362
624
625
613 / 625"

NON - AQUEOUS METHODOLOGIES: [See reference 2 ]

Gas Chromatography / Mass Spectrometry for:

Purgeable Organics
Base / Neutral and Acid Extractables

Organochlorine Pesticides and PCB's
by Gas Chromatography

8240
8270

8080

MISCELLANEOUS ANALYSIS; [ See reference 2 ]

/Extraction Procedure Toxicity
Ignitability
Corrosivity
Reactivity

1310
1010
1110

CHAPTER 8.3

Toxicity Characteristic Leaching Procedure (TCL?) [Reference 5 ]
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METHODOLOGY 'SUMMARY
NYTEST ENVIRONMENTAL INC.

ADDITIONAL INORGANIC PARAMETERS
"1
.•d PARAMETER REFERENCE 1 REFERENCE 2am ___________ • ——————————— ———————————

BROMIDE 320.1
] COLOR 110.2
-^ CONDUCTANCE 120.1

CONDUCTANCE 9050
"*] ODOR 140.1
J ?H 150.1

pH 9040
-- TDS 160.2

I TSS 160.2
"* TS 160.3

HARDNESS 130.1
™1 TEMPERATURE 170.1

TURBIDITY 180.1
ACIDITY 305.1

- ALKALINITY 310.1
i AMMONIA 350. 2,. 3

CHLORIDE 325.3
CHLORIDE 9252
RESIDUAL CHLORINE 330.2
COD 410.3,405.1
CYANIDE .335.3

'• OIL AND GREASE 413.1,. 2
OIL AND GREASE 9070
FLUORIDE 340.2
TKN 351.2 .
N02/NO3 353.2
D.O. 360.2
PETROLEUM-
HYDROCARBONS ( see reference 4) 418.1
PHENOL 420.2
PHOSPHORUS 365.1
SILICA 370.1
SULFATE 37 5. 4,. 2
SULFIDE 376.1
SURFACTANTS 425.1
TOC 415.1

REFERENCES:

(1) - 600 / 4-79-002 Methods for Chemical Analysis of Water and
Waste
(la) - 600 / 4-79-002 Methods for Chemical Analysis of Water and
Waste As modified by the EPA CLP Statement of Work 787
(2) - SW 846 Test Methods for Evaluating Solid Waste
(2a) - SW 846 Test Methods for Evaluating Solid Waste As modified
by the EPA CLP Statement of Work 787

^—^ (3) - 40 CFR Part 136, VOL. 49, No. 209 Test Parameters for the
Analysis of Pollutants
(4) - as modified by NJDEP - BISE ( for non aqueous samples )
(5) Federal Register Vol 51 No. 216 Friday 11/7/86 p. 40643 - 40652
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ny test envi ron menta I
ORGANIC DATA REPORTING QUALIFIERS

U Indicates compound was analyzed for but not detected. Report the
minimum detection limit for the sample with the U (e.g. 10U) based
on necessary concentration dilution actions. (This is not neces-
sarily the instrument detection limit.) The footnote should read
U-Compound was analyzed for but not detected. The number is the
minimum attainable detected limit for the sample.

J Indicates an estimated value. This flag is used either when esti-
mating a concentration for tentatively identified compounds where
a 1:1 response is assumed or when the mass spectral data indicates
the presence of a compound that meets the identification criteria
but the result is less than the specified detection limit but
greater than zero (e.g.: If limit of detection is 10 ug/1 and a " "
concentration of 3 ug/1 is calculated, report as 3J.)

B This flag is used when the analyte is found in the blank as well as
a sample. It indicates possible/probable blank contamination and warns
the data user to take appropriate action.

D This flag indentifies all compounds indentified in an analysis
at a secondary dilution factor.

Note: Data on soil samples expressed on a dry weight basis.
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nytest environmental,̂

REPORT OF ANALYSIS

Project No.: 89-16154
Log In No: 2644

We find as follows:

„.«!
Sample Identification Parameter(s)

o-i
0-2
0-3
Q-4
O-5

2644005
2644006
2644007
2644008
2644009

Chlorine
* by wt.

0.018
0.025

7.80
0.015

0.12

Heating Value
Btu/gal.

145,122
143,732
137,980
143,657
141,031
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nytest env ron mental™

_**
Sarnie Identification and Results

j SanpleNo:0-1
'" Lab Sancle ID No..-2W4005

ND = None Detected
< = Less than

Project No:89-16154

Max.
Results Allowable Levels Fond

Ignitabllity, FW HO 202
Sulfide, PPH H

E P Toxicity (PPM)

Arsenic 5.0 < .5
Barium 100.0 <10.0
CaiiriiB 1.0- " < .1
Chromiun 5.0 < .5
Lead 5.0 < .5
Mercury 0.2 < .02
Selenium 1.0 < .1
Silver 5.0 < .5
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nytest env ronmenta

Sanole Identification and Results

Sarnie No:0-2
LabSaroleIDNo.:26MOQ6

Project No:89-16154

Results
Max.

Allowable Levels Found

Ignitafaility, F PM
Sulfide, PP«

140 >212
32

E. P Toxicity (PPM;

Arsenic
Barium
Cadmium
Chrcniun
Lead
Mercury
Selenium
Silver

5.0
100.0
i.O
5.0
5.0
0.2
1.0
5.0

< .5
<10.0
< .1
< .5
< .5
< .02
< .1
< .5

NO = None Detected
< = Less than
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environmental,.

ND = None Detected
< = less than

Project NO.-89-16154

Sample Identification and Results

Sarole No:0-3
Lab Sample ID No.:2611007

Results
Wax.

Allowable Levels Ford

Irritability, F PM
Sulfide, PPM

HO >212
46

E P Toxicity (PPM)

Arsenic
Bariun
Cadnriuii
Chromium
Lead
Mercury
Seleniw
Silver

5.0
100.0

1.0
5.0
5.0
0.2
1.0
5.0

< .5
<10.0
< .1
< .5
< .5
< .02
< .1
< .5
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nytest environmental inc

.,><>

Sample Identification and Results

Project No:6H6154

Sample No:tH
Lab Sarnie ID No.=2644008

Max.
Results Allowable Levels Found

Instability, F PM 140 >212
Sulfide, PPM - 40

E P Toxicity (PPM)

Arsenic 5.0 < .5
Bariun 100.0 <10.0
Cadmium 1.0 < .1
Chraimit 5.0 < .5
Lead 5.0 < .5
Mercury 0.2 < .02
Selenium 1.0 < .1
Silver 5.0 . < .5

NO = None Detected
< = Less than

100945



nytest environmental (DC

Sarnie Identification and Results

Sarole No:0-5
LabSaflsleIONo.:2S440Q9

Project No:89-16154

Results
tec.

Allowable Levels Found

Inability, F PW
Sulfide, PPM

HO 155
16

£ P Toxicity (PPM)

Arsenic
Bar-inn
Cactmun)
Chromium
Lead
Mercury
Selenium
Silver

5.0
100.0

1.0
5.0
5.0
0.2
1.0
5.0

< .5
<10.0
< .1
< .5
< .5
< .02
< .1
< .5

NO = None Detected
< = Less than
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nytest env ronmenta

Sarnie Identification and Results

Sample No:OW-1-0
Lab, Sarnie 10 No. :2M4013

Results
Max.

Allowble Lewis

Project No:89-16154

Found

Ignitability, F PM
Sulfide, PPM

140 >212

E P Toxicity (PPM)

Arsenic
Bariun
Cadniun
ChroniuB
Law
Mercury
Selenium
Silver

5.0
100.0

1.0
5.0
5.0
0.2
1.0
5.0

< .5
<10.0
< .1
< .5
< .5
< .02
< .1
< .5

NO = None Detected
< = Less than
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nytest environmental inc.

REPORT OF ANALYSIS

Project No.:89-16154

We find as follows:

Parameter(s) Sample Identification

A-l W-l W-2 OW-l-W
(2644010) (2644011) (2644012) (2644014)

PH
Reactivity to Cyanide, ppm
Reactivity to Sulfide, ppm
Sulfide. ppm
Chloride, ppm
Fluoride. ppm
Specific Gravity
Ammonia, ppm

<0,20

4
31600
0.04
1.162

7.9

56
20
1.9

5.60

5.9 9.0

32
37
1.7

2.10

3.7

5.80
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nytest environmenta

REPORT OF ANALYSIS

Project No.:89-16154

We find as follows:

Parameter(s) Sample Identification

B-l B-2 B-3 B-4
(2644001) (2644002) (2644003) (2644004)

PH
Reactivity to Cyanide, ppm
Reactivity to Sulfide, ppm
Sulfide, ppm
Cyanide, ppm
Phenol, ppm

13.28 12.48 13.37 13.53

26
<0.01
0.014

162
0.03

0.006

4
<0.01
0.005

16
<0.01
0.006
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nytest environ menta

REPORT OF ANALYSIS

Project No.:89-16154

We find as follows:

Parameter(s) Sample Identification

Results in ppm: B-l B-2 B-3 B-4
(2644001) (2644002) (2644003) (2644004)

Arsenic 1.6 1.6 1.4 <1.0
Barium <10.0 <10.0 <10.0 <10.0
Chrcmiun <5.0 <5.0 <5.0 <5.0
Copper 12.4 14.8 10.8 11.2
Lead <5.0 <5.0 <5.0 <5.0
Mercury <0.1 <0.1 <0.1 <0.1
Potassium 15300 66400 15800 44800
Selenium <1.0 <1.0 <1.0 <1.0
Silver <5.0 <5.0 5.4 <5.0
Sodium 144 7300 1630 13600
Calcium 354 448 418 224
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nytest environmental inc.

_, REPORT OF ANALYSIS

J Project NO.:89-16154

-n
J

We find as follows:

- Parameter(s) Sample Identification

Results in ppm: A-l W-l W-2
(2644010) (2644011) (2644012)

Arsenic * 2.2 1.4 <1.0
Barium <10 <10 <10
Chromiun 11.8 <5.0 <5.0
Copper 21.0
Lead <5.0 <5.0 83.6
Mercury <0.1 <0.1 <0.1
Potassium <80.0 -
Selenium <1.0 1.4 <1.0
Silver <5.0 <5.0 <5.0
Sodium 89.2 - -
Calcium 266
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ORSWICS ANALYSIS DATA SHEET
SAMPLE NUWER:0-1

Contractor: NYTEST ENVIRONMENTAL INC.
Lab Sample ID No:2644005
Sample fetrix:0il
Data Release Authorized

VOLATILE COMPOUNDS

Concentration: Low
Date Extracted/Prepared: NA
Date Analyzed:10/11/89
Conc/Dll Factor: 625
Percent foisture Not Decanted:

11:30

Project No:89-16154
Date Sample Received:10/4/89

(Circle Cne)

CAS
Number

74-87-3
74-83-9
75-OM
75-00-3
75-09-2
67-64-1..
75-15-0
75-35-4
75-34-3
540-59-0
67-66-3
107-06-2
78-93-3
71-55-6
56-23-5
108-05-4
75-27-4

Chloromethane
Bromomethane
Vinyl Chloride
Chlorcethane
Methylene Chloride
Acetone
Carbon Dlsulfide
1,1-Oichloroethene
1,1-Cichloroethane
Total-1 ,2-Oichloroethene
Chloroform
1,2-Olchloroethane
2-6utancne
1,1,1-Trichlorcethane
Carbon Tetrachloride
Vinyl Acetate
Bronodichloromethane

ug/kg

6250.0 U|
6250.0 UJ
6250.0 U|
6250.0 U|
3600.0 8|
5600.0 B|
3125.0 U|
3125.0 U|
3125.0 U|
3125.0 U|
3125.0 U|
3125.0 U|
6250.0 U|
3125.0 U|
3125.0 U|
6250.0 U|
3125.0 U|

CAS
Number

79-34-5
78-87-5
10061-02-6
79-01-6
124-48-1
79-00-5
71-43-2
10061-01-5
110-75-8
75-25-2
591-78-6
108-10-1
127-18-4
108-88-3
108-90-7
100-41-4
100-42-5

1 , 1 ,2,2-Tetrachloroethane
1,2-Oichloropropane
Trans-1 ,3-Oichloropropene
Trichlorcethene
Dibroncchlcromethane
1,1,2-Trichloroethane
Benzene
cis-1 ,3-Oichloropropene
2-ChloroethyMnylether
Bromoform
2-Hexanone
4-MethyH-Pentancne
Tetrachloroethene
Toluene
Chlorobenzene
Ethylbenzene
Styrene
Total Xylenes
Total Dichlorobenzene

ug/kg

3125.0 U|
3125.0 U|
3125.0 U|
3125.0 U|
3125.0 U|
3125.0 UJ

180000.0 I
3125.0 UJ
6250.0 U|
3125.0 U|
6250.0 U|
6250.0 UJ
3125.0 U|

130000.0 j
3125.0 U|

25000.0 j
53000.0 [
18000.0 |
18750.0 Uj

Data Reporting Qualifiers

For reporting results to EPA, the following results qualifiers are used.
Additional flags or footnotes explaining results are encouraged. However, the
definition of each flag must be explicit.

VALUE If the result is a value greater than or equal to the detection
limit, report the value.

U Indicates compound Mas analyzed for but not detected. Report
the miniaun detection limit for the sample with the U (e.g. 10U),
based on necessary concentration dilution actions. (This is rat
necessarily the instrument detection limit.) The footnote should
read U-Ccmpond Mas analyzed for but not detected. The number is
the ninirajn attainable detection limit for the sample.

J Indicates an estimated value. This flag is used either when
estimating a concentration for tentatively identified compounds
where a 1:1 response is assumed or when the mass spectral data
indicates the presence of a compound that meets the identification
criteria but the result is Isss than the specified detection Halt
but greater than zero (e.g. 10J).

This flag applies to pesticide parameters where the identification ha
been confirned by QC/HS Single component pesticides greater than or
equal to 10 ug/1 in the final extract should be confirmed by GC/NS.

This flag is used when the analyte is found in the blank as well as a
sample. It indicates possible/probable blank contamination and warns
the data user to take appropriate action.

Other specific flags and footnotes may be required to properly defini
the results. If used, they must be fully described and such descrip-
tion attached to the data sumary report.
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nytest env ronmenta
/ ORGANICS ANALYSIS DATA »FFT

Contractor: NYTEST ENYIRCNWffAL INC.
Project No: 89-16154

SAMPLE NUWER: 0-1
LabSarple ID No. :266400S

Tentatively Identified Coroonds

CAS
Nmber

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

Compound Name

Ihknowi Alters
Uhknoun Alkene
Uhknown Alkane

UnJror Aromatic
LWcwi Alkene

UntaoHn aromatic
IhkncwAlkme
Unkncwi Alkene

UhfoK»n Aromatic
Unlran Aromatic
UnknoMi Alkene
IWrowi Alkane
Unkror Alkaie

Lhkror Arcoatic
Unkncwi Arcnatic

Fraction

VU
WA
VGA
VCA
VQA
VQA
VQA
MM
VM
VQA
VM
VQA
VM
VQA
VDA

•

RTior Scan
Mkjnter

7:08
8:48

10:20
14:20
16:12
17:10
17:58
19:00
19:56
21:20
22:08
25:28
30:10
39:34
40:38

Estimated
Concentration.̂

(ug/1 cr/ug/Kg)1

26000 J
14000 J
30000 J
7500 J

20000 J
5100 J

29000 J
8300 J

18000 J
4700 J
9600 J
6300 J
5300 J
9500 J
6800 J
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ORGANICS ANALYSIS MTA SHEET

Contractor: NYTEST EWIRO*B<TAL INC.
Project No:89-16154

Concentration: Low ^Medium
Date Extracted/Prepared=10/10/89
Date Analyzed:10/14/89
Ccnc/Dil Factor: 1
Percent Moisture not decented: 0 NA

CAS
Nurtor

PESTICIDE/PCSs

(Circle Che)

SAMPLE NUM3ER:0-1
(2644005)

GPC C)eanup_Yes _X_ No
Seoaratory funnel Extraction _ Yes
Continuous Liquid-liquid Extraction Yes

ug/l
( Circle Che

| 12674-11-2
| 11104-28-2
j 1114H6-5
| 53469-21-9
j 12672-29-6
| 11097-69-1
j 11096-82-5

Arcclor-1016
Aroclor-1221
Arcclor-1232
Aroclor-1242
Arcclor-1248
Arodor-1254
Aroclor-1260

1200.00 U
1200.00 U
1200.00 U
1200.00 U
1200.00 U
2400.00 U
2400.00 U
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nytest enwonmenta

Table of Contents

Project No : 89-16154
Page

~i

I. Sample Request Form . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . NA

II. Chain of Custody. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

NAIII. Laboratory Deliverable Checklist. . . . . . . . . . . . . . . . . . . . . . . . .

IV. Laboratory Chronicle. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ^

o
V. Non Ccnfornance Suroary (Case Narrative). . . . . . . . . . . . . . . . . . . .

VI. Methodology Sumary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 " 6

VII. Organic Data Reporting Qualifiers . . . . . . . . . . . . . . . . . . . . . . . '

VIII. Sanple Results. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 - 3 8

I.. Quality Assurance Sucrery . . . . . . . . . . . . . . . . . . . . . . . . . . 3 9 - 4 4
(Including Initial and Ccntinuing Calibration Time and Date)
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J

TOTAL ANALYTICAL SERVICES FOP A SAFE ENVIRONMENT

environ menta inc.
Project No.: 89-15:54

Log in No: 2785

P.O. No.: Pending

Date: October 29, 1989

ANALYTICAL DATA REPORT PACKAGE
FOR

Direct Environmental Inc.

66-9 Otis Street

test Babylon, NY 11704

Attn: 8 Thompson
Ref: LI Tungsten Hart Environmental

SAMPLE
IDENTIFICATION

A-2
8-4
0-1A
206
T-28
T-29
T-19
0-10
C-23
C-24

LABORATORY
NUMBER

2735001
2785002
2785003
2785004
2785005
2785006
2785007
2785008
2785C09
2785010

TYPE OF
SAMPLE

Waste Drum
Waste Drum
Waste Drum
Waste Drum
Waste Drum
Waste Drum
Waste Drun
Waste Drum
Waste Drun
Waste Drun

.RT PREPARED 8Y:
6/*PARAGK. SHAH, Ph. 0.

ORGANIC LAB. MANAGER

DATE AND TIME OF
SAMPLE COLLECTION

10/18/89
10/18/89
10/18/89
10/18/89
10/18/89
10/18/89
10/18/89
10/18/89
10/18/89
10/18/89

WE CERTIFY THAT THIS REPORT IS A
TRUE REPORT OF RESULTS OBTAINED
FROM CDR TESTS OF THIS MATERIAL.

RESPECTFULLY SUBMITTED,
NYTEST ENVIf»MENTAL INC.

DOUGLAS SHEELEY
LABORATORY DIRECTOR

no

REMOGIGWTE
EXECUTIVE V.P.

Report on simplest furnished by client applies to sample(s). Report on sample(s) obtained by us applies only to lot sampled. Information
contained herein is not to be used for reproduction except by special permission. Sample(s) will be retained for thirty days maximum after date 0«
report unless specifically requested otherwise by client. In the event that there are portions or part* of sample(s) remaining after Nytest has
completed the required tests, Nytest shall have the option of returning such sample(s) to the client at the client's expense.

box 1518 D 60 seaview blvd., port Washington, ny 11050 a (516) 625-5500
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n CHAIN OF CUSTODY / FIELD DATA SHEET
Direct Environmental, Inc.
2*0 Sanford St. East Orange. N.J. 07018
2(̂ 1/677-1800 • FAX: 201/675-5919

PAG .̂ \ OF: (

SAMPLE OESCRIPTION^OCATION

A -1

*\z — 4*

D - l^

-r - '2 '̂' J.*^> Br
-r- -'̂ f ,2 cl ^>T.
T- 19
O - 1 1>
^ _ 2 3
C - "Z 4-

Z- O 6

CLIENT: <l̂ V l̂ ^v^, f«rc>1MrfX5-rAt-

CLIENT CONTACT: \< .T(\l{-\r SATSJ

TYPE
GRB

X
y
V

*
V
V

REMARKS:

RELINQUISHED BY: RECEIVEOBY: /

/^r?<:*77 '̂f'//'c rtU^t*^/^
• ~~*\ ̂ ^ I

CD —————————
0
O

—— h-» ———————— ——————————— — —

COMP

,K

>

X

K

MATRIX
TYPE

\iej
'

1 lf\
'

\Jfl.

I-

li*i

'•*1
\ -

\id

IT4

Scf.*^

DATE
SAMPLED

JO-10

10-1*

1 O-IH

I0«t fi
10 -i*
to - i «fc
lO-ltl:

•O-ltf

/O -|tf

1C) IX

TIME PRESERVATIVE

\f a

* i

ii

I.
.»
t *

% .

, \

..

c

DATE:

/n /#

,

TIME:

//<AS "

REASON:

Tr*~ t £t^_.

NUMBER OF
CONTAINERS

1

1

"L

I
1
1
1
i
i

i

COLLECTED
BY:

»C(> r~

is^r

^{^T

f^^T"
^(JT~
fC(5f
t^r^r
»t(?r
/£(?(•""

l̂ r"

CLIENT/PROJECT SITE: l—( "JOiVJt

M/ArN.!" CrT^JV/U^C^Aji^

oST~(F>J
<fc~XjT/\-T^

PROJECT JOB NO.:

ANALYSIS REQUESTED

TOl

TeTi

£?

" l̂r-

u ',

vo,
CP

rep
pc-t5
Fci?
A <?
fc<3
fcO

^v
SHIPPED BY:

UPS:
FEDX:
OTHER:

RELINQUISHED TO LABORATORY BY: y

sS^^Z^^^/A^l/^Q

» u -
• *\ i

<Jtf

>^K
pd.

NĴ
0*^1 *
w

J>£ JJ ,

Vflf"

'̂Uft

f*v
y\^

</

cr
Cu

-f w
VVV1L^^

C.v

VA/,

C /v i
pj.

' tf*H'
OK

s -_

vt/

c: c

LJ
î Jr

£?H'

if-j
V *

1 Cl

.•w««v

fvK

i«Jjî

<r-A\J

A,
r

•^_

+--v\

J/ N

' 'l

r._

-7

A3̂'

~*i

CLIENT VEHICLE
LAB VEHICLE:
DEI VEHICLE: •̂

ACCEPTED FOR LAB BY

(sfaAh-u^.t ^,-£
LABORATORY COMMENTS: ^ /<^

DATE:

^g_

TIME

/£-



environ memo

Client Name: Direct Environmental Inc.

Date Received: 10/18/89
Sample ID; As per Chain of Custody

Organics Extraction:

Analysis:

Inorganics:

Other Analysis:

Acids

2. Base/Neutrals

3. Pesticides/PCSs_

4. Dioxin

1. Volatiles_

2. Acids

3. Base/Neutrals

4. Pesticides/PCSs_

5. Dioxin

Section Supervisor
Review & Approval

1. Metals

2. Cyanides_

3. Phanols

Laboratory Chronicle

Project No: 39-16154

10/23/89

10/25/89

10/24/89

11/1/89

10/20/89

Section Supervisor
Review & Approval

Quality Control Supervisor pA W
Review & Approval_____M" 100958

If fractions are re-extracted and re-analyzed include dates for both.



nytest env ran mental«

NON-CON FORMANCE a.lMMARY
(Case Narrative)

Project Number-. 89-16154

GENERAL COMMENTS

All results reported are on a wet weight basis, no results

have been corrected for moisture content due to the nature

of the samples.

VOLATILE FRACTION

Sample 0 -1A was analyzed at medium level with an additional

500 dilution due to high concentrations of both targeted and

non-targeted compounds.

PESTICIDE/PCS FRACTION

Surrogate Oibutylchloroendate fell outside QC limits for

sample O-1A due to interference of compound containing

similar chemical properties. Please note limits are advisory

only.
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NYTEST ENVIRONMENTAL INC.

"""1

AQUEOUS SAMPLE PREPARATION [See reference 1 and 2 ] METHOD

BNA, Pesticides / PCB's Extraction (2) 3510
AA/IC? Sample Preparation (1) 200.7
Furnace Sample Preparation (1) 200.0
Mercury Sample Preparation (1) 245.1
Hexavalent Chromium Sample Preparation (1) 218.5

NON-AQUEOUS EXTRACTIONS [See reference 2 ]

SOIL AND SEDIMENT SAMPLES:

SNA, Pesticides / PCB's Extraction 3550
AA/ICP Sample Preparation 3050
Furnace Sample Preparation 3050
Mercury Sample Preparation 7471

SLUDGE / PETROLEUM BASED SAMPLES: [ See reference 2 ]

AA/ICP Sample Preparation
Furnace Sample Preparation
Mercury Sample Preparation

3050
3020 / 3030 / 3050

7471

ICP fINDUCTIVELY COUPLED PLASMA^

ALUMINUM
ANTIMONY
BARIUM
BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM
COBALT
COPPER
IRON
LEAD
MAGNESIUM
MANGANESE
MOLYBDENUM
NICKEL
POTASSIUM
SILVER
SODIUM
TIN
TITANIUM
VANADIUM
ZINC

REFERENCE la/REFERENCE 2a

200.
200.
200.
200.
200.
200.
200.
200.
200.
200.
200.
200.
200.
200.
200.
200.
200
200
200
200
200
200

7/6010
7/6010
7/6010
7/6010
7/6010
7/6010
.7/6010
.7/6010
.7/6010
.7/6010
.7/6010
.7/6010
.7/6010
.7/6010
.7/6010
.7/6010
.7/6010
.7/6010
.7/6010
.7/6010
.7/6010
.7/6010
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METHODOLOGY SUMMARY
NYTEST ENVIRONMENTAL INC.

FURNACE fi.fi.:

ANTIMONY
ARSENIC
LEAD
SELENIUM
THALLIUM
TIN
VANADIUM
MERCURY

REFERENCE 1 / REFERENCE 2

204.
206
239
270
279
282
286
245.1

AQUEOUS METHODOLOGIES: [ See reference 3 ]

Organochlorine Pesticides and PCB's
by Gas Chromatography
Herbicides by Gas Chromatography
Purgeable Organics by GC/MS
Base/Neutral, Acids by GC/MS
2,3,7,8 - TCDD by GC/MS

7041
7060
7421
7740
7841

7911
7470

608
362
624
625
613 / 625

NON - AQUEOUS METHODOLOGIES: [See reference 2 ]

Gas Chramatography / Mass Spectrometry for:

Purgeable Organics
Base / Neutral and Acid Extractables

Organochlorine Pesticides and PCB's
by Gas Chromatography

8240
8270

8080

MISCELLRKEOUS ANALYSIS: [ See reference 2 ]

Extraction Procedure, Toxicity
Ignitability
Corrosivity
Reactivity

1310
1010
1110

CHAPTER 8.3

Toxicity Characteristic Leaching Procedure (TCLP) [Reference 5 ]
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METHODOLOGY SUMMARY
NYTEST ENVIRONMENTAL INC.

ADDITIONAL INORGANIC PARAMETERS

PARAMETER ' REFERENCE 1 REFERENCE 2

BROMIDE
COLOR
CONDUCTANCE
CONDUCTANCE
QDOR
PH
PH
TDS
TSS
TS
HARDNESS
TEMPERATURE
TURBIDITY
ACIDITY
ALKALINITY
AMMONIA
CHLORIDE
CHLORIDE
RESIDUAL CHLORINE
COD
CYANIDE
OIL AND GREASE
OIL AND GREASE
FLUORIDE
TKN
N02/NO3
D.O.
PETROLEUM-
HYDROCARBONS ( see reference 4)
PHENOL
PHOSPHORUS
SILICA
SULFATE
SULFIDE
SURFACTANTS
TOC

REFERENCES;

320.1
110.2
120.1

140.1
150.1

160.2
160.2
160.3
130.1
170.1
180.1
305.1
310.1
350.2,.3
325.3

330.2
410.3,405.1
335.3
413.1, .2

340.2
351.2
353.2
360.2

418.1
420.2
365.1
370.1
375.4,.2
376.1
425.1
415.1

9050

9040

9252

9070

(1) - 600 / 4-79-002 Methods for Chemical Analysis of Water and
Waste
(la) - 600 / 4-79-002 Methods for Chemical Analysis of Water and
Waste As modified by the EPA CLP Statement of Work 787
(2) - SW 846 Test Methods for Evaluating Solid Waste
(2a) - SW 846 Test Methods for Evaluating Solid Waste As modified
by the EPA CLP Statement of Work 787
(3) - 40 CFR Part 136, VOL. 49, No. 209 Test Parameters for the
Analysis of Pollutants
(4) - as modified by NJDEP - BISE ( for non aqueous samples )
(5) Federal Register Vol 51 No. 216 Friday 11/7/86 p.40643 - 40652
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100.0-1

RIC DATA! C76I0 ftl SCANS 40 TO 1300
10/11/89 11:36:00 CALI: C7610 #2
SAMPLE: DIRECT EHUIRONHENTAL, 0-l,REC'D 10/04/89,N2644-005,LOGIN 2644
CONDS.: 20UL<4G/10MLS>INST:C
RANGE: G 1,1308 LABEL: N 0, 4.0 QUAN: A 0, 1.0 J 0 BASE: U 20, 3

653

RIC

oo

310167 A

0
5.r

383

1609720.

200
I
400
13:20

1200
40:00

SCAN
TIME
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OfiSANICS ANALYSIS MTA SHEET
SACPLE NU6£R:0-2

Contractor: NYTEST ENVIRONMENTAL INC.
Lab Sample ID No:2644006
Sanple tetrix:0il
Data Release Authorized By:

Project No:89-16154
Date Sample Received:10/4/89

VOLATILE CCWWDS

Concentration: Low
Date Extracted/Prepared: NA
OateAnalyzed:10/11/89
Conc/Dil Factor: 625
Percent Moisture Not Decanted:

CAS
Number

74-87-3
74-83-9
75-OH
75-00-3
75-09-2
67-64-1
75-15-0
75-35-<
75-34-3
540-59-0
67-66-3
107-06-2
78-93-3
71-55-6
56-23-5
108-05-4
75-27-4

Chlorcnethane
BroEOiethane
Vinyl Chloride
Chloroethne
Hstivlene Chloride
Acetone
Carbon Disulfide
1,1-Oichloroethene
1,1-Oichlorcethane
Total-1 ,2-Oichloroethene
Chlorofon
1,2-Oichloroethane
2-9utancne
1,1,1-Trichloroethane
Carbon Tetrachloride
Vinyl Acetate
Bromodichloronethane

ug/kg

5250.0 U|
6250.0 U|
6250.0 U|
6250.0 U|
3125.0 U|
3900.0 BJ
3125.0 U|
3125.0 Ul
3125.0 U|
3125.0 UJ
3125.0 U|
3125.0 UJ
6250.0 U|
3125.0 U|
3125.0 U{
6250.0 Ltj
3125.0 U|

/'Medium j (Circle Che)

d:

CAS ug/kg
Nurier

1 79-34-5
| 78-87-5

1 , 1 ,2,2-Tetrachlorcethane
1 ^JM nk1 ĵT_-uirm -̂jLr_jLi ,<-incn!oropropane

| 10061-02-6 j Trans-1,3-0ichloropropene
j 79-01-6
| 124-48-1
| 79-00-5
| 7H3-2
| 10061-01-5
| 110-75-8
| 75-25-2
| 591-78-6
| 108-10-1
| 127-18-4
| 108-88-3
| 108-90-7
| 100-41-4
| 100-42-5
1
1

Trichloroethane
Dibronocnloromethane
1,1.2-Trfchloroethane
Benzene
cis-1 ,3-Oichloropropene
2-Chloroethylvinylether
Brcnofora
2-Hexancne
4-MethyM-Pentancne
Tetrachloroethene
Toluene
Chlorobenzene
Ethyl benzene
Styrene
Total Xylenes
Total Dichlorobenzene

3125.0 U|
3125.0 UJ
3125.0 Ut
3125.0 U|
3125.0 U|
3125.0 U|
3125.0 U|
3125.0 U|
6250.0 U|
3125.0 U|
6250.0 U|
6250.0 UJ
3125.0 U|
2500.0 |
3125.0 U|
5500.0 |
3125.0 U|

30000.0 |
18750.0 U|

Data Reporting Qualifiers

For reporting results to ERA, the following results qualifiers are used.
Additional flags or footnotes explaining results are encouraged. However, the
definition of each flag met be explicit.

VALUE If the result is a value greater than or equal to the detection
limit, report the value.

U Indicates corrpound was analyzed for but not detected. Report
the minimus detection limit for the sample with the U (e.g. 10U),
based on necessary concentration dilution actions. (This is not
necessarily the instrument detection limit.) The footnote should
read U-Conpcund was analyzed for but not detected. The number is
the minium attainable detection linit for the sample.

J Indicates an estimated value. This flag is used either when
estimating a concentration for tentatively identified compounds
where a 1:1 response is assumed or when the mass spectral data
indicates the presence of a compound that meets the identification
criteria but the result is less than the scarified detection limit

This flag applies to pesticide parameters where the identification I
been confirmed by tt/NS Single component pesticides greater then or
equal to 10 ug/1 in the final extract should be confirmed by QC/HS.

This flag is used when the analyte is found in the blank as well as
sample. It indicates possible/probable blank contamination and wrr
the data user to tale appropriate action.

Other specific flags and footnotes may be required to properly defir
the results. If used, they oust be fully described and such descr1(
tion attached to the data sumary report.
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nytest environmental inc.

ORGWICS ANALYSIS DATA SHEET

Contractor: NYTEST BWfWMBfTAL INC.
froject No: 89-16154

SAKtE NU6ER: C-2
Lab Sample ID No.:2664005

Tentatively Identified Conxxxnds

CAS
Nutter

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

Ccnpound Mane

Uhtaowi Alcohol
Unfcnowi Alkene
IWron Altene

Unlmn Aromatic
Uhktom Aranatic
IWctowi Aromatic
IMrowi Aranstic
lW«aci Arawtic

Fraction

VOA
VW
VQA
VQA
VM
V3A
VQA
VQA

(^farScan
Nmter

31:12
33:50
36:18
36:46
37:56
39:32
40:06
42:28

•

•

Estimated
ConcantratiojL

(ug/1 or (Cg^g)

12000 J
6600 J

19000 J
16000 J
5600 J

19000 J
38000 J

4100 J
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OR3ANICS ANALYSIS MTA SHEET

Contractor: NYTEST ENVIRONMENTAL INC.
Project No:89-16154

Concentration: (at
Date Extracted/Prepared:10/10/89
OateAwlyzed: 10/14/89
Cone/Oil Factor: 1
Percent toisture not decented: 0

P£STICIOe/PC8s

(Circle Cne)

SAMPLE NUM3ER:0-2
(2544006)

GPC Cleanup_Jes _X_ No
Separately Fumel Extraction _ Yes
Continuous Liquid-liouid Extraction Yes

OS
Muter

| 12674-11-2
| 11104-28-2
| 1114H6-5
| 53469-2H
| 12672-29-6
| 11097-69-1
j 11096-62-5
I

Arcclor-1016
Aroclor-1221
Aroclor-1232
Arcclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260

ug/1 «<u9/Kg^>
( Circle Gie)

| 1200.00 U
j 1200.00 U
| 1200.00 U
j 1200.00 U
j 1200.00 U
) 2400.00 U
| 2400.00 U
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...... i

.0-1

RIC DATA: C7611 #1
10/11/89 12:55:00 CALI: C7611 #2
SAMPLE: DIRECT ENUIRONMENTAL,0-2/N2644-006, REC'D 10/4/89, LOGIN 2644
CONDS.: 4G/10ML MEOH,20UL/5HL,INST:C
RANGE: G 1/1368 LABEL: N 0, 4.6 GUAM: A 0, 1.0 J 0 BASE: U 20,

842

SCANS 30 TO 1300

732

M

389

RIC

O
O
vo
o*
vo

64

187 A 271_

I

494

567 653

200 400
I1.OQ

600

17920Q.

1200
40:00

SCAN
TIME
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~g Ch inn= i 3 . . . . . . 2 T i i a a . 1 2 . 4 G : 5 ? H a . t e . 3 A T in OCT 8?
g| Run *3 of 6

Siiap I = name . . . . . . . . . L I R Z C 7 EliV 1 G / 4 - 1 0 / 1 0 / 3 ?
"j D i t s. f i I e . •. . . . . . . . . . D 6 : N 2 6 •« 4 0 0 ft

S*J H e t h o o n a n t e . . . . . . . . . A 2

-~I A u t h o r . . . . . . . . . M L. TK CD & Q 8 /// 80803 JCR
] Inst rusent .....TRACOR 222 w.ECD

W Cci uma. . . . . . . . . i . 5%S?22S 0 / 1 . 95V.3F24C 1 on 100/120 sup.
N o t e s . . . . . . . . . .

1 2UL 1CM/50ML K2644004 15 ELAUK
-J

R u n t i m e . . . . . . . 3 5 . 0 0 r a i n . D e l a y t i m e . . . 0 . 0 0 m i n .
~ ^ A c q . t i m e . . . . . . 1 2 : 0 4 : 0 3 A c q . d a t e . . . . S A T 1 4 O C T o ?

Start FV. ...... 10. 00 sec. End PW....... 40.C0 sec.
Slope sens.....1.75 uv/sfcc.

1 Area reject. ...100.
if peaks found..8

AREA PERCENT REPORT
======================================================================
Peak R.T.(min) R/S Peak name Area '/• Area Peak Ht. 2L

1
2
3
4
5

i
7
&

0
1
1
1
2

2
4

25

. 458

. 026

. 402

. 903

. 655

.633

.369

. 592

40
5
4
7
8

0
1

32

. 032

.2S2

. 645

. 092

.618

. 824

. 008

.449

9190
1211
1065
1626
1976

189
231

7440

1235
13 1
187
139
88

18
1 7

10 7

5V
V3
53
EB
55

55
5E
E2

•OTALS 100.000 22928
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ORGANICS ANALYSIS DATA SHEET
SAMPLE NUMBER:0-3

Contractor: NYTEST ENVIRONMENTAL INC.
Lab Sample ID No:2644007
Sample Matrix:0il
Data Release Authorized

,

VOLATILE COMPOUNDS

Concentration: Low
Date Extracted/Prepared: NA
Date Analyzed:10/11/89
Cone/Oil Factor: 1250
Percent Moisture Not Decanted:

fedlun

Project No:8H6154
Date Sample Received:10/4/89

(Circle One)

CAS
Number

74-87-3
74-83-9
75-01-4
75-00-3
75-09-2
67-64-1
75-15-0
75-35-4
75-34-3
540-59-0

i 67-66-3
| 107-06-2
| 78-93-3
' 71-55-6
| 56-23-5
[ t08-05-4

75-27-4

| Chlaromethane
j Srcnonethane
| Vinyl Chloride
| Chlorcethane
| fethylme Chloride
| Acetone
j Carbon Disulfide
j 1,1-Oichlorcethene
| 1,1-Oichlorcethane
1 Total- 1,2-Oichlorcethene
j Chloroform
| 1,2-Oichloroethane
j 2-tiutanone
| 1,1,1-Trichlcrcethane
j Carbon Tetrachloride
I Vinyl Acetate
] Bromodichlorcmethane

ug/kg

12500.0 U|
12500.0 U|
12500.0 U|
12500.0 UJ
6250.0 U|

12500.0 U|
6250.0 U|
6250.0 UJ
6250.0 U|
6250.0 UJ
6250.0 Uj
6250.0 U|

12500.0 U|
6250.0 U!
6250.0 U{

12500.0 U|
6250.0 U|

CAS
Nmter

79-34-5
78-87-5
10061-02-6
79-01-6
124-48-1
79-00-5
7M3-2
10061-01-5
110-75-6
75-25-2
591-78-6
108-10-1
127-18-4
;D8-88-3

' 108-90-7
100-41-4
1IXH2-5

1 , 1 ,2,2-Tetrachloroethane
1,2-Oichloropropane
Trans-1 ,3-Dichloropropene
Trichlcrcethene
Dibraiochloronethane
1,1.2-Trichloroethane
Benzene
cis-1 ,3-Oichloropropene
2-Chloroethylvinylether
Sronoforn
2-Hexznone
4-tethy1-2-Pentanone
Tetrachloraethene
Toluene
Chlorobenzene
Ethyl benzene
Styrene
Total Xylenes
Total Dichlcrcbenzene

ug/kg

6250.0 U|
' - 6250.0 U|

6250.0 U|
21000.0 |
6250.0 U|
6250.0 U|
7800.0 |
6250.0 U|

12500.0 Ul
6250.0 UJ

12500.0 U|
12500.0 U|
6250.0 Ul

41000.0 |
6250.0 U|

120000.0 |
3125.0 U|

1100000.0 j
37500.0 U|

Data Reporting Qualifiers

For reporting results to EPA, the following results qualifiers are used.
Additional flags or footnotes explaining results are encouraged. However, the
definition of each flag nust be explicit.

VALUE If the result is a value greater than or equal to the detection
liait, report the value.

U Indicates concord was analyzed for but not detected. Report
the nininun detection limit for the sample with the U (e.g. 10U),
based on necessary concentration dilution actions. (This is not
necessarily the instrument detection limit.) The footnote should
read IKompond was analyzed for but not detected. The number is
the minimum attainable detection limit for the sample.

j Indicates an estimated value. This flag is used either whan
estimating a concentration for tentatively identified compounds
where a 1:1 response is assumed or when the mass spectral data
indicates the presence of a compound that meets the identification
criteria but the result is less than the specified detection 1i«it
but greater than zero (e.g. 10J).

This flag applies to pesticide parameters where the identification has
been confirmed by 6C/46 Single component pesticides greater than or
equal to 10 ug/l in the final extract should be confirmed by GC/MS.

This flag is used when the analyte is found 'in the blank as well as a
sample. It indicates possible/probable blank contamination and warns
the data user to take appropriate action.

Other specific flags and footnotes nay be required to properly define
the results. If used, they aust be fully described and such descrip-
tion attached to the data sumary report.
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nytest environ menta ire.

OHJANICS ANALYSIS OATA SHEET

Contractor: NYTEST SMROWfTAL DC.
Project No: 39-16154

SAMPLE NU*£R: 0-3
lab Saaple ID No.:2664007

Tentatively Identified Compounds

^\ EstiiMted
CAS / RT op Scan Caneentratlgv
Nuiter Canpoixi Name Fraction ^ — -dunber (ug/1 or t̂ ^)

1
2
3
4
5
6
7
8
9

10
11
12
13.
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29

1 30

Untoowi Hydrocarbon
Ihknon Alconol

Unlran
WncwiAlkene

Ihkncwi
Untacwi Hydrocarbon
UhJran Hydrocarbon
Untran Hydrocarbon
Mnctn Hydrocarbon
Unlron Hydrocarbon
Unwioci Hydrocarbon
IWncwi Hydrocarbon
Unlcwm Hydrocarbon
Ihiran Hydrocarbon
Un(4x>n Hydrocarbon

VCM
VQ4
VOA
VQA
VQA
W
VQA
VQA
VQA
VQA
VQA
VQA
VQA
VQA
VQA

26:06
26.18
30.42
30.58
31:28
32! 02
32:54
33:48
35:44
36:20
37:08
38:02
39:30
40:54
42:34

15000 J
22000 J

320000 J
54000 J
69000 J

120000 J
52000 J

160000 J
70000 J

1100000 J
350000 J
630000 J
870000 J

2500000 J
400000 J
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"1 OflMNICS ANALYSIS DATA SHEET

Contractor: NYTEST ENVIRCWENTAL INC.
Project No:89-16154

Concantration: Lot*
Date Extracted/Preoared:10/10/89——̂
Date Analyzed: 10/14/89
Conc/Dil Factor: 1
Percent Moisture not decanted: 0

CAS
Number

PETICIDE/PCBs

(Circle One)

1

SAMPLE NUWER-.0-3
(2644007)

GPC Cleanup_Yes _X_ No
Separatory Funnel Extraction _ Yes
Continuous Liquid-liquid Extraction __Yes

ug/1
( Circle Ch

12674-11-2
11104-28-2
11141-16-5
53469-21-9
12672-29-6
11097-69-1
11096-82-5

Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclcr-1242
Aroclor-1248
Aroclcr-1254
Arcclor-1260

1200.00 U
1200.00 U
1200.00 U
1200.00 U

81000000.00
2400.00 U
2400.00 U

100974



5, .....j --J J

RIC DATA: C7612 #1
10/11/89 14:48:66 CALI: C7612 #2
SAMPLE: DIRECT ENUIRONMENTAL,0-3/N2644-007,REC'D 10/4/89, LOGIN 2644
CONDS.: 4G/10ML HEOH/10UL/5ML,INST:C
RANGE: G 1/1300 LABEL: N 0/4.0 QUAN: A 0, 1.6 J 0 BASE: U 20,

SCANS 30 TO 1300

1227 4235260.

1200
40:00

SCAN
TIME
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S i t e : .EAT 1 -i CCT 8
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CH. 2 C .S 5.9« f l T T 8 OffS 8 18/18/89 18s9t

J

488

TENP ISO 288
I .S>.SP22Se/l .sax
6rT AHH
TSfiCOR 222 SCD

0-2898 18/18/89 18:81
45 CM: 2

FILE: 1 CflLC-nSTHOD* TABLE: 8 CONC: flRER

NO.
1t
Z
A
cw
i
7
3a
18
11
12
13
14
15
16
4. 1

18
1?
29

OTSL

RT
6.58
8.77
1 .89
1.24
2.14
2.65
3.89
3 .36
3 .67
4.14
4.87
5.19
6.84
7.87
3 .68
9.22
18.45
11 .72
13.25
15 .38

AREA

327

»#:

19318
18391

25-72

2328
-S21
5586

234

HEI6HT
393
45
96
29
33-
389
93

1912
238
1927
716
584
944
486
85
141
176
12
83
14

RRT BC
8.58 BU
9.77 TBB
1 .89 BU
1.24 TBB
2.14 BB
2.65 BU
3.99 TBB
3 .36 UU
3.67 UU
4.14 UB
4.37 BU
5.19 UU
6.84 UB
7.97 BB
8.69 BB
9.22 83
19.45 SB
11.72 BB
13.25 83
15.89 PB

RSJ :
6571

NftflE

100978



RUN 21 5:53 3

HETHOD 3 M O D I F I E D

H €4 C t3 r 3GH

J

5.186

U 7

U 8

is.as

19.89

23.31

32.33

B
L EHB

RUN 21 9133

METHOB 1 MODIFIED

RT AREA BC

CALCULATIONI

AREA %

8.333
8.368
8.491
8.827
1.881
1.255
1.585
1.885
2.398
2.395
2.653
3.187
3.317
3.886
4.341
4.668
5.586
6.212
6.667
7.765
8.235
8.736
9.83
18.49
11.39

is! 39
19.89
21.96
28.31
32.35

3.6955
19.2338
8.7886
8.7846
8.4792
1.8825
8.2874
2.3781
1.8999.
28.1314
19.1773
93.2383
64.9984
132.4514
183.4848
113.5661
266.2563
155.524?
17.8585
26.4196
23.3674
6. 6668-
37.5328
1.5898
45.8268

2.3489
1.4787
8.6852
3.7584
9.4698-

T
T
TS
TS
TS
TS
TS
TS
TS
T
T
T
T
T
T
T
T
T
US
U
U
U
0
U
U

U
.

8.3117
1.6225
8.8591
8.8661
8.8484
8.8845
8.8174
8.2174
8.8927
2.3731
1.6178
8.8336
5.4832
11.1736
8.7299
9.5884
22.4614
13.1288
1.4398
2.2287
2.4352
8.5573
3.1662
8.1273
3.3658

el 1974
8.1247
8.8578
8.3163
8.8393 100979
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OR3ANICS DATA SiEET
SAMPLE NLWER:<H

Contractor: NYTEST BMfOWENTAL INC.
Lab Sample ID No:2644008
Sample Matrix:011
Data Release Authorized By:;

Project No:89-16154
Date Sample Received:10/4/89

VOLATILE COPOUNDS

Concentration: Low
Date Extracted/Prepared: NA
Date Analyzed:10/11/89
Conc/Dil Factor: 312.5
Percent Moisture Not Decanted:

GAS
Number

74-87-3
74-83-9
75-CH
75-00-3
75-09-2
67-64-1
75-15-0
75-35-4
75-34-3
540-59-0
67-66-3
107-06-2
78-93-3
71-55-6
56-23-5
108-05-4
75-27-4

Chloraoethane
Srcnomethane
Vinyl Chloride
Chlorcethane
Methylene Chloride
Acetone
Carbon Oisulfide
1,HHchlcroethene
1,1-Oichloroethane
Total-1, 2-£Hch1oroethene
Chloroform
1,2-Oichloroethane
2-Sutanone
1,1,1-Tn'chloroethane
Carbon Tetrachloride
Vinyl Acetate
Srcnodichloraiethane

ug/kg

3125.0 U|
3125.0 U|
3125.0 U|
3125.0 U|
1563.0 UJ
3125.01/1
1563.0 U|
1563.0 Uj
1563.0 U|
1563.0 U|
1563.0 U|
1563.0 U|
312S.O UJ
1563.0 U|
1563.0 Uj
3125.0 UJ
1563.0 U|

/" — ̂(tedium / (Circle One)

J:

CAS ug/kg
Number

79-34-5
78-87-5
10061-02-6
79-01-6
124-48-1
79-00-5
71-43-2
10061-01-5
110-75-8
75-25-2
591-7W
108-10-1
127-18-4
108-88-3
108-90-7
100-4 H
100-42-5

1,1.2,2-Tetrachloroethane . .
1,2-Oichloropropane
Trans-1 ,3-Oichloroprocene
Trichlorcethene
Dibromochloromethane
1,1,2-Trichloroethane
Benzene
cis-1 , 3-Oichloropropene
2-Chlorcethylvinylether
Bromoforro
2-Hexanone
4-Methyl-2-Pentanone
Tetrachloroethene
Toluene
Chlorooenzene
Ethyl benzene
Styrene
Total Xylenes
Total Dichlorobenzene

1563.0 U|
1563.0 UJ
1563.0 U|
1563.0 U|
1563.0 UJ
1563.0 U|
1200.0 |
1563.0 U|
3125.0 U|
1563.0 U|
3125.0 U|
3125.0 U|
1563.0 UJ
7700.0 |
1563.0 U|
2300.0 |
3125.0 U|

11400.0 |
9375.0 U|

Data Reporting Qualifiers

For reporting results to EPA, the following results qualifiers are used.
Additional flags or footnotes explaining results are encouraged. However, the
definition of each flag nust be explicit.

VALUE If the result is a value greater than or equal to the detection
limit, report the value.

U Indicates compound was analyzed for but not detected. Report
the minimum detection limit for the sample with the U (e.g. 10U),
based on necessary concentration dilution actions. (This is not
necessarily the instrument detection limit.) The footnote should
read IKorpound was analyzed for but not detected. The number is
the imr.imun attainable detection limit for the sample.

J Indicates an estimated value. This flag is used either when
estimating a concentration for tentatively identified compounds
where a 1:1 response is assumed or when the mass spectral data
indicates the presence of a compound that meets the identification
criteria but the result is less than the specified detection limit
but greater than zero (e.g. 10J).

This flag applies to pesticide parameters where the Identification hi
been ccnfirmed by 9C/MS Single component pesticides greater than or
equal to 10 ug/1 in the final extract should be confirmed by QC/MS.

This flag is used when the analyte is found in the blank as well as i
sample. It indicates possible/probable blank contamination and warns
the data user to take appropriate action.

Other specific flags and footnotes may be required to properly defii*
the results. If used, they oust be fully described and such descrip
ticn attached to the data sanitary report.

100980



nytest environmental,.
ORQANICS ANALYSIS DATA SHEET

Contractor: NYTEST EWIflWBtfAL INC.
Project No: 89-16154

SAMPLE NUMBER: 0-4
LabSenple ID No.:2644008

Tentatively Identified Conpords

OS Scan
Compound Name Fraction

Estimated
CcncsntratTo

(ug/t or

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

Ihkncw
Unknam
Uhkncwi
IJWron

Unknown Alkene
Uhkrxwi Arantic
Uhkxxn Arautic

Unknowi

VQA
VOA
VGA
VQA
VGA
VOA
WA
VOA

•

8:56
33.58
36.16
36:50
37:54
39:30
40:34
42:28

2200 J |
4000 J

12000 J
7900 J

29000 J
1600 J

22000 J
7900 J

100981



ORGWICS ANALYSIS DATA SHEET

Contractor: NYTEST BMRCWENTAL INC.
Project No:89-16154

Concentration: Low
Date Extracted/Prepared:10/10/89
fete Analyzed:10/14/89
Ccnc/Dil Factor: 1
Percent Moisture not decanted:

P£STICIDE/PC8s

(Circle One)

SAMPLE NUMBER:(H
(2644008)

GPC Cleanup_Yes _X_ No
Separatory Funnel Extraction _ Yes
Continuous Liquid-liquid Extraction _Yes

CAS
Nuaber

| 12674-11-2
| 11104-28-2
j 1114H6-5
1 53469-21-9
| 12672-29-6
| 11097-6H
j 11096-82-5
I ——————

Arcclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Arcclor-1254
Aroclor-1260

ug/1 or/ug/Koy
( Circle WT

| 1200.00 U |
| 1200.00 U |
| 1200.00 U j
| 1200.00 U
| 1200.00 U
| 2400.00 U
| 2400.00 U

————————————————————— :

100982



i. ...}

RIC DATA: C7613 #1
10/11/89 16:49:00 CALI: C7613 #2
SAMPLE: DIRECT ENUIRONMENTAL,0-4/H2644-008,REC'D 16/4/89
CONDS.: 4G/10MLS,40UL/5HLS,INST.C
RANGE: G 1/1308 LABEL: N 0, 4.0 QUAN: A 0, 1.0 J 0

SCANS 30 TO 1300

BASE: U 20, 3
100.0-1

RIC

H*
O
O
10
00to

1137 417280.

1200 SCAN
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Ch inns 1 s . . . . . . 2 T i m a :•! 2 : 5 S : 1C Da t a : 2 A 7 Is OC7
' Run *5 of 6

£ lap i s n aiue . . . . . . . . . D I RE CT E^V i 0 / -5 - 1 0 / 1 0 / 8 9 '
D a t a f i I e . . . . . . . . . . . D 6 : N 2 6 4 4 C - 0 £
K e t h c/ a n & n. * . . . . . . . . . A 2

Au the r.........MZ7HOD 603 /// £080] JCR
I us i r uiaen t . . . . . 7 R A C G R 222 w . E C D
Column. . . . . . . . . 1 . 5%3?2250/i . 95%S?240-1 on 100/120 sup.•
Ho '.as ..........

2UL 1CM/50ML N2644CC4 IS ELAtiK

Run t i ma . . .....25.00 :ain. Delay t i ae . . . 0 . 0 0 &in.
Acq. t i m » . . . . . . 1 3 : 2 3 : 0 7 Acq. date....£AT 14 CC7 ;
S t a r t Fw. . . . . . . 10 . 00 sec. End ?V. . . . . . . 40 . 0 0 sec.
Slope sens.....1.75 uv/sec.

Area r e j e c t . . . . 10C
« peaks found.. 12

= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =
A R E A P E R C E N T R E P O R T

= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =
P e a k R . T . ( m i n ) R / S P e a k name A r e a % A r e a r e a k H t . 3 L

1
*>

3
4
5

6
7
6
5

1 0

1 1
12

0
0
0
1
1

2
2
4
6
8

21
25

. 461

. 441

.967

. 285

. 835

.152

. 942

. 30C

. 475

. 592

. 285

. 725

7
7

13
1
8

0
1
0
0

48

3
5

. 866

. 757

. 327

. 858

. 442

. 60 1

.144

. 327

. 235

. 88 1

. 768

.794

5926
5844

1 0 0 4 0
1400
6360

453
862
246
177

36S26

2835
4365

1 033
784

1041
188
754

62
43
i 2
12

31 0

26
66

BV
V V
VE
E £
o E

E B
So
E5
Ei
E£

B3
E E

7AL3 1 0 0 . 0 0 0
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CflSWICS ANALYSIS DATA SHEET
NUB£R:0-5

J

Contractor: NYTEST ENVIRONMENTAL INC.
Lab Sample ID No:2644009
Sample Matr1x:011
Data Release Authorized 8

VOLATILE COMPOUNDS

Concentration: Low
Date Extracted/Prepared: NA
Date Analyzed:10/11/89
Conc/Dil Factor: 1250
Percent Moisture Not Decanted

Project No:65-16154
Date Sample Received:10/4/89

(Circle One)

.J
CAS
Nunber

74-87-3
71-01-Q/•J-By-*f

75-01-4
75-00-3
75-09-2
67-64-1
75-15-0
75-35-4
75-34-3
540-59-0
67-66-3
107-06-2
78-93-3
71-55-6
56-23-5
108-05-4
75-27-4

Chlorcnethane
Brojonethane
Vinyl Chloride
Chlorcethane
Methylene Chloride
Acetone
Carbon Disulfide
1,1-Oichloroethene
1,1-Oichloroethane
Total-1, 2-Oichloroethene
Chloroform
1,2-Oichloroethane
2-6utancne
1,1,1-Trichloroethane
Carbon Tetrachloride
Vinyl Acetate
BrcRodichloroRethane

ug/kg

12500.0 U|
12500.0 UJ
12500.0 U|
12500.0 Uj
6250.0 U|

12500.0 UI
6250.0 U|
6250.0 UI
6250.0 U|
6250.0 UJ
6250.0 UI
6250.0 U|

12500.0 U|
6250.0 U|
6250.0 U|

12500.0 U|
6250.0 U|

GAS
Nurter

79-34-5
78-87-5
10061-02-6
79-01-6
124-48-1
79-00-5
71-43-2
10061-01-5
110-75-8
75-25-2
591-78-6
108-10-1
127-18-4
108-88-3
108-90-7
100-41-4
100-42-5

1,1,2,2-Tetrachloroethane - -
1,2-Oichlcropropane
T_-_-_i IfKnLljuinnnnjTmjii rans- 1 , j-uicn i UITJM MJ<"C
Trichloroethene
DibroncchloroBethane
U.Hrichlcroethane
Benzene
cis-1 ,3-Oichloropropene
2-Chlcroethylvlnylether
^ - - f - _oPworoni
2-Hexanone
4 Methyl -2 Pentanone
Tetrachlorcethane
Toluene
rt 1 iwl w'wantvic

Ethylbenzene
Styrene
Total Xylenes
Total Dlchlorobenzene

ug/kg

6250.0 Ui
6250.0 Uj
6250.0 UI

23000.0 j
6250.0 U)
6250.C U|
9000.0 |
6250.0 U!

12500.0 Ui
6250.0 U|

12500.0 U|
12500.0 UJ
6250.0 UI

48000.0 j
6250.0 U|

130000.0 |
3125.0 U|

1200000.0 |
37500.0 U|

Data Reporting Qualifiers

For reporting results to EPA, the following results qualifiers are used.
Additional flags or footnotes explaining results are encouraged. However, the
definition of each flag oust be explicit.

VALUE If the result is a value greater than or equal to the detection
Unit, report the value.

U Indicates compound was analyzed for but not detected. Report
the nininin detection limit for the sanple with the U (e.g. 10U),
based on necessary concentration dilution actions. (This is not
necessarily the instrument detection limit.) The footnote should
read U-Comcond was analyzed for but not detected. The number is
the minima attainable detection limit for the sanple.

J Indicates an estimated value. This flag is used either when
estimating a concentration for tentatively identified compounds
where a 1:1 response is assumed or when the oass spectral data
indicates the presence of a concord that neets the identification
criteria but the result is less than the specified detection limit

This flag applies to pesticide parameters where the identification has
been confirmed by GC/M5 Single conpcnent pesticides greater than or
equal to 10 ug/1 in the final extract should be confirmed by a/Ms.

This flag is used whan the analyte is ford in the blank as well as a
sanple. It indicates possible/probable blank contamination and warns
the data user to take appropriate action.

Other specific flags and footnotes may be required to properly define
the results. If used, they oust be fully described and such descrip-
tion attached to the data sumrary report.
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nytest envi ron mento I
OfiQANICS ANALYSIS OATA SHEET

Contractor: NYTEST BMBONWTAL INC.
Project No: 89-16154

SAMPLE NIWER: 0-5
Lab Socle IONo.:2644009

Tentatively Identified Conpounds

J CAS
Nunter

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

Concord Name

Ihkncw Alkene
Uniron Alcohol
UW«wi Altane
Ihknori Alkane
Uhtaowi Alkene
Uhtaon Alkane

Uhknowi Aronatlc
Uhlflxwi
Wra*i

Uhknor ArcnBtlc
Ihknowi Alkane

Untaow
Uhlrati
Unknom

Uhknom Alkane

<
Fraction

VGA
W
VQA
W
VDA
VQA
VQA
VIM
VOA
vm
VQA
VQA
VQA
VQA
VQA

^JT>S»
Nurber

26.10
26.22
23.32
30.44
31.00
31.30
32.06
33.50
35.46
36.22
37.08
38.02
39.30
40.54
42.32

'

Estimated
Cencentrat1on_

(ug/1 o -̂̂ p

18000 J
170000 J
13000 J
9300t j
53000 J
21000 J
33000 J
46000 J
25006 J

270000 J
92000 J

170000 J
180000 j
570000 J
100000 j

.
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ORGWICS ANALYSIS QATA

-55

Contractor: NYTEST ENVIRONMENTAL INC.
Project No:8H6154

Concentration: Low
tote ExtratteaTPrepared: 10/10
Date Analyzed: 10/14/89
Core/Oil Factor: 1
Percent Moisture not decanted:

PESTICIDE/PISS
(Circle (he)

SAMPLE MJiER:0-5
(2644009)

GPC Cl«anup_Yes .X_ No
Separatory Funnel Extraction _ Yes
Continuous Liquid-liquid Extraction Yes

CAS
Nutter

12674-11-2
11104-28-2
11141-16-5
53469-2H
12672-29-6
11097-69-1
11096-82-5

Aroclor-1016
Arcclcr-1221
Aroclor-1232
Anxlor-1242
Aroclor-1248
Arcclor-1254
Aroclor-1260

up/1 or (jjg/Su^>
( Circle One )

| 1200.00 U
j 1200.00 U
| 1200.00 U
j 1200.00 U
| 1200.00 U
[ 2400.00 U
j 2400.00 U
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[ >
CHAIN OF CUSTODY / FIELD DATA SHEET

6
8

6
0

0
T

Direct Environmental!, Inc.
2*0 Sanford SI, East Orange. N.J. 07018
2̂ 1/677-1800 • FAX: 201/675-5919

PAGtJ | OF:

SAMPLE DESCRIPTION/LOCATION

A -7.

1T— 4*

0- lAj

T - IL^f -2.*̂  Br
T -"̂ f .2 'j ir.
T- 19
O - ifc>
^ - 2 3
C - 'Z 4-

'£./> 6

CLIENT: &\{££?i?\ £- IA.) v/( C^C.xJ

CLCNT CONTACT: "v> • T( JZ i*A F Sn >sj

TYPE
6M

X
X
V

v
y

X

COMP

^<

^

X

K

MATRIX

1,'rf
'

llH

l»«*

r-
"I
,-

•"Vi
M-rf

5c/.^

DATE
SAMPLED

1 O-i)^

I<M«

| L>-|H

!<?•! rt

10 •><
10-1 f>

|O 1^
'O ttf
/<J IH

/6 /H

TIME

Mi?>vi-rA<L

PRESERVATIVE

,v o-

••

t 4

I-

..

1 t

. •

..

,.

•'

NUMBER OF
CONTAINERS

1

1

1-

1

1

1
1

1

1

REMARKS:

RELINQUISHED BY: RECEIVEOBY: /

^

O
0

DATE:

(n IK
TIME:

/MS'

REASON

fVt<*. / /0-x_

CLIENT/PROJECT SITE U.| "?O (VjCi ̂  T"(S>J

COLLECTED
BV:

tCoT"

Js<^r

is0T

itCT"
is c?r"
<T(5r
î rsr
/?<?r"

K*i>r'

l-MfNT" CrTVjV/iicOO^ffc-'Xjt/VT^

PROJECT JOB NO.:

ANALYSIS REQUESTED

To-j

ToT>

c'P

At

K -

N/0,

fee
C^_ f?

^> - /^*

A 6'
f'c^

CcO

+**
SHIPPED BV:

UPS:
FEDX:

OTHER

RELINQUISHEO TO LABORATORY BY J

J^2_x^C^

. 4

^«-

>wlf
pH.

rVrt,
C«
W

Ti'P,

.Off,

fy:
A

uL̂

<^

c'r
Cu

^W*1

IVVJ144

^

<:.»
\v

<AJ"
ft-
' r1

'̂
on,

v.

vt/

(c
<. ,

<?H'
,4 '

J^U

«-l

.V!*,,

Ph
»Jikj

^

A,
t

ii!Ul
•

f-,i/,

^1
,/L^
r.

l?rf
AH
,1'

^1

CLIENT VEHICLE
LAB VEHICLE
DEI VEHICLE X"

ACCEPTED FOR LAB BY ^

(jfaj<«^ ^ ^

LABORATORY COMMENTS '̂  ^^

DATE

"/£

TIME

/^



nytest environment

Client Name: Direct Environmental inc.

fete Received: 10/13/39
Sarnc'ie ID: As oer Chain of Custody

Crganics Extraction:

Analysis:

Inorganics:

Othr Analysis:

1. Acids

2. Base/Neutrals

3. Pesticides/PCSs_

4. Dicxin

1. Volatiles_

2. Acids

3. 8ase/tteutrals

4. Pesticides/PCas_

5. Oioxin____

Section Suoervisor
Review & Approval

1. Metals

2. Cyanides,

3. Phenols

laboratiry Chronic-e

10/23/89

10/28/89

10/24/89

11/1/89

10/20/89

P-ĉ 'ec: Nc: 35- '5 '54

Section Supervisor
Review & Approval

Quality Control Supervisor
Review & Approval____ 100990

If fractions are re-extracted and re-analyzed include dates for both.



nytest environmenta

NON-CONFORMANCE SUMMARY
(Case Narrative)

Project Number: 89-15154

GENERAL COMMENTS

All results reported are on a wet weight basis, no results

have been corrected for moisture content due to the nature

of the samples.

VOLATILE FRACTION

Sample 0 -1A was analyzed at medium level with an additional

500 dilution due to high concentrations of both targeted and

non-targeted compounds.

PESTICIDE/PCS FRACTION

Surrogate Dibutylchloroendate fell outside QC limits for

sample 0-1A due to interference of compound containing

similar chemical properties. Please note limits are advisory

only.
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NYTEST ENVIRONMENTAL INC.

AQUEOUS SAMPLE PREPARATION [See reference 1 and 2 ] METHOD

BNA. Pesticides / PCB's Extraction (2) 351C
AA/ICP Sample Preparation (1) 200.7
Furnace Sample Preparation (1) 200.0
Mercury Sample Preparation (1) 245.1
Hexavalent Chromium Sample Preparation (1) 218.5

NON-AQUEOUS EXTRACTIONS [See reference 2 ]

SOIL AND SEDIMENT SAMPLES;

SNA. Pesticides / PCB's Extraction 3550
AA/ICP Sample Preparation
Furnace Sample Preparation 3050
Mercury Sample Preparation 7471

SLUDGE / PETROLEUM BASED SAMPLES; [ See reference 2 ]

3050

AA/ICP Sample Preparation
Furnace Sample Preparation
Mercury Sample Preparation

3050
3020 / 3030 / 3050

7471

TCP (INDUCTIVELY COUPLED PLASMA)

ALUMINUM
ANTIMONY
BARIUM
BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM
COBALT
COPPER
IRON
LEAD
MAGNESIUM
MANGANESE
MOLYBDENUM
NICKEL
POTASSIUM
SILVER
SODIUM
TIN
TITANIUM
VANADIUM
ZINC

REFERENCE la/REFERENCE 2a

200.7/6010
200.7/6010
200.7/6010
200.7/6010
200.7/6010
200.7/6010
200.7/6010
200.7/6010
200.7/6010
200.7/6010
200.7/6010
200.7/6010
200.7/6010
200.7/6010
200.7/6010
200.7/6010
200.7/6010
200.7/6010
200.7/6010
200.7/6010
200.7/6010
200.7/6010
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NYTEST ENVIRONMENTAL INC.

FURNACE AA:

ANTIMONY
ARSENIC
LEAD
SELENIUM
THALLIUM
TIN
VANADIUM
MERCURY

REFERENCE 1 / REFERENCE 2

204.1
206.2
239.2
270.2
279.2
282.2
286.2
245.1

AQUEOUS METHODOLOGIES; [ See reference 3

Organochlorine Pesticides and PCS's
by Gas Chromatography
Herbicides by Gas Chromatography
Purgeable Organics by GC/MS
Base/Neutral, Acids by GC/MS
2,3,7,8 - TCDD by GC/MS

7041
7060
7421
7740
7S41

7911
7470

60S
362
624
625
613 / 625

HON - AQUEOUS METHODOLOGIES: [See reference 2 ]

Gas Chromatography / Mass Spectrometry for:

Purgeable Organics
Base / Neutral and Acid Extractables

Organochlorine Pesticides and PCB's
by Gas Chromatography

8240
8270

8080

MISCELLANEOUS ANALYSIS: [ See reference 2

Extraction Procedure Toxicity
Ignitability
Corrosivity
Reactivity

1310
1010
1110

CHAPTER 8.3

Toxicity Characteristic Leaching Procedure (TCLP) [Reference 5 ]
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.METHODOLOGY SUMMARY
NYTEST ENVIRONMENTAL INC.

ADDITIONAL INORGANIC PARAMETERS

PARAMETER

BROMIDE
COLOR
CONDUCTANCE
CONDUCTANCE
ODOR
PH
PH
TDS
TSS
TS
HARDNESS
TEMPERATURE
TURBIDITY
ACIDITY
ALKALINITY
AMMONIA
CHLORIDE
CHLORIDE
RESIDUAL CHLORINE
COD
CYANIDE
OIL AND GREASE
OIL AND GREASE
FLUORIDE
TKN
NO2/N03
D.O.
PETROLEUM-
HYDROCARBONS ( see reference 4)
PHENOL
PHOSPHORUS
SILICA
SULFATE
SULFIDE
SURFACTANTS
TOC

REFERENCES:

REFERENCE 1

320.1
110.2
120.1

140.1
150.1

9050

9040
160,
160
160
130
170.1
180.1
305.1
310.1
350.2,.3
325.3

330.2
410.3,405.1
335.3
413.1,.2

340.2
351.2
353.2
360.2

418.1
420.2
365.1
370.1
375.4,.2
376.1
425.1
415.1

9252

9070

(1) - 600 / 4-79-002 Methods for Chemical Analysis of Water and
Waste
(la) - 600 / 4-79-002 Methods for Chemical Analysis of Water and
Waste As modified by the EPA CLP Statement of Work 787
(2) - SW 846 Test Methods for Evaluating Solid Waste
(2a) - SW 846 Test Methods for Evaluating Solid Waste As modified
by the EPA CLP Statement of Work 787
(3) - 40 CFR Part 136, VOL. 49, No. 209 Test Parameters for the
Analysis of Pollutants
(4) - as modified by NJDEP - BISE ( for non aqueous samples )
(5) Federal Register Vol 51 No. 216 Friday 11/7/86 p.40643 - 40652
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ORGANIC DATA R£?ORTIN'G QCALIFIE3S

Indicates compound was analyzed for but not detected. Report the
minimum detection limit for the sample with the U (e.g. 101") based
on necessary concentration dilution actions. (This is not neces-
sarily the instrument detection limit.) The footnote should read
L'-Compound was analyzed for but not detected. The number is the
minimum attainable detected limit for the sample.

Indicates an estimated value. This flag is used either when esti-
mating a concentration for tentatively identified compounds where
a 1:1 response is assumed or when the mass spectral data indicates
the presence of a compound that meets the identification, criteria
but the result is less than the specified detection limit but
greater than zero (e.g.: If limit of detection is 10 ug/1 and a
concentration of 3 ug/i is calculated, report as 3J.)

This flag is used when the analyte is found in the blank as well as
a sample. It indicates possible/probable blank contamination and warns
the data user to take appropriate action.

This flag indentifies all targeted compounds that were found above
the method detection limits.

N'ote: Data on soil samples expressed on a dry weight basis.
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BWIfWENT*. INC.

TCL VOLATILE OflGANICS ANALYSIS WTA $*:"

CMPOI

1 !
2 1
3 !
4 I

5 |
6 !
7 1
8 1
9 !

10 I
11 I
12 !
13 !
14 i
15 |
16 |
17 i
18 i
19 I
20 i
21 1
22 1
23 i
2«|
25 i
26 I
2? i
29 1
29 1
30 1
31 |
32|
33|
3 * 1
35|
3 6 |
37 1
38 1
39 1
« i
41 j

i

SAMPLE MATRIX
CONC. LEVEL:
ANALYSIS DATE

CASNunber

74-8^-3 1
74-83-9 1
75-01-4 1
75-00-3 1
75-09-2 1
67-54-1 !
75-15-0 1
75-35-4 1
75-34-3 |
540-59-0 i
57-66-3 1
107-06-2 I
78-93-3 |
71-55-5 1
56-23-5 |
108-05-4 1
75-27-4 j
78-87-5 |
10061-01-5 |
79-01-6 |
124-48-1 1
79-00-5 i
71-43-2 i
10061-02-6 I
75-25-2 i
108-10-1 I
591-78-6 j
127-18-4 1
79-34-5 j
108-88-3 I
108-90-7 j
100-41-4 1
100-42-5 i
1330-20-7 j

!
i
!
!
I
!
i

SOIL SAMPLE ID
MED L4£ 10
!0/26/89 OIL FACTOR :

* MOISTURE

VOLATILE COMPOUNDS

Chloronethane 1
Brcflcmethflne
Vinyl Chloride 1
Chlorcetnane
Metnylene Chlorioe
2-Prcoanone i
Carbon disulfiae
1 , 1-OicMorcettrere
1,1-Oichlorcethane
1,2-Cichloroethene (total)
Chloroform
1.2-ttchlorcethane
2-dutanone
l,l,1-Tnchloroethan«
Carbon Tecrachloride ;
Vinyl Acetate
Sromodichloranethar*
1.2-Oichlorccrooane
ci's-1 ,3-Oichlorooroc€ne
Trichloroethflne
Olbrorochloronetnane
1 , 1 ,2-Trichlorotthane
Benzene
Trars-1 , 3-Wchloroorooene
Sronofonr
4-«tetryl-2-Pert«none
2-Hexanone
Tetrachloroethene
1 , 1 ,2,2-Tetrachloroethane
Toluene
Chlorobenzene
Ethylbrzene
Styrene
Xylene (total)

O-'A
2785003
500.00

NA
U6AG
(ORT BASIS)

625000. OU. '
625000.0 U. :
625000.0 U. |
625000.0 U. i
940000.0 T8 !

4500000.0 TB !
312500.0 U. 1
312500.0 U. !
312500. OU. i
312500.0 U. 1
312500.0 U. i
312500.0 U. I
625000.0 U. I

29000000.0 T. I
312500.0 U. |
625000. OU. j
312500.0 U. |
312500.0 U. I
312500.0 U. 1

4000000.0 T. !
312500. OU. t
312500.0 U. I
312500.0 U. !
312500.0 U. i
312500.0 U. |
625000.0 U. I
625000.0 U. I

20000000.0 T. |
312500.0 U. j

45000000.0 T. j
312500.0 U. |

2400000.0 T. I
9100000.0 T. 1
9600000.0 T. i

1
!
!
j
I
i
I
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1C
INC.

SWIE ID: CKA

LAS 10, : 2735DC3

I OF TIC FOUND: 8 :SOIL RACTIQN: VGA

CIS
Nuncer

1 142825
2 1H842
3 1678928
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

CCflOCUW NSTB

HEPTANE |
NQMNE |
PflOPYL CYCIQHEXWE |
IMMW AUANE |
ETHYUCTKYL BBCENE ISHR j
ETHYL«eiHYL tBd&K ISOMES |
WO* ALKANE |
ETKYU€WYL BBtfftE ISOMER |
.

t

.

t

,

f

.

*

t

f

f

.

.

.

,

.
»

,

*

RACTIO

VGA
VGA
VQA
VGA
VGA
VGA
VGA
VQA

.

.

.

.

.

.

.

.

.

.
•

RT

11.49
18.16
19.54
20.41
20.97
21.18
21.48
21.99

I
I
I
I
I
I
I
I

Esfiwtec
Concentration
UG/KG (DRY iff)

623COCO J
73C3COC J
94COOCO J

1 1000000 J
76000C5 J
940COOO J

1SC30C03 J
17COCOOO J

t

t

f

(

f

.
.

.

.
t

• .
,

.

.

.

.

.

»

.

.

.

•
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Project No: 89-16 154

Sample Identification and Results

Sample No: C-U
Lab Sarole ID: 2785033

Results

Igmtability, F PM
Reactivity to Cyanide, PPM
Reactivity to Sulfide, PPM
Tungsten

Max.
Allowable Levels

UC

Foxd

80
NA
SA
NA

E P Toxicity (PPM)

Arsenic
Barium
Cadmium
Chromium
Lead
Mercury
Selenium

5.0

5.0
5.0
0.2
1.0
5.0

< .5

< .5
< .5
< .02

NO = None Detected
< = Less than

1001000



-.4

Project No: 8S-?S:54
Log in Nc: 2735

V———\

Samols Identification and Results

Sarnie No: 205
Lab Samole ID: 2785CM

Jbx.
Results Allowable Levels Ford

Ignitability, F PK UO NA
Reactivity to Cyanide, PPM ; - <1
Reactivity to Sulfioe, PPM - < 1
Tungsten *

E P Toxicity (PPM)

Arsenic 5.0 < .5
Barium 100.0 <10.0
Cadmiun 1.0 < 1
Chromium 5.0 0 73
Lead 5.0 <'.5
Mercury 0.2 < .02
Selenium 1.0 1.2
Silver 5.0 < '5

* Result to follow.
NO = None Detected
< = Less than

1001001



nytest environmental .re

REPORT OF ANALYSIS

Project No.:89-16154

We find as follows:

Parameter(s)

pH

Specific Gravity, g/cm3

Results in ppm:

Chloride

Fluoride

Sulfide

Cyanide

A-2
(2785001)'

0.81

1.0520

156902

23SO

< 0.1

Sample Identification

8-4
(2785CC2)

12.6

< 0.1

< 0.02

1001002



nytest environmental,:

REPORT OF ANALYSES

Project No.:89-15154

toe find ss follows:
Results in mg/Kg (dry wt. basis)

Parameter(s)

Silver
Arsenic
Barium
Calcium
Chromiun
Copper
Mercury
Potassium
Sodium
Lead
Selenium
Tungsten

A-2
(2785001)

< 5.0
2.0
51.1
1560
14.1
55.1

< 0.1

13.8
< 1.0

Sample Identification

B-4
(2735002)

< 5.0
2.8

< 5.0
273

< 5.0
269
0.29
2330
1540

< 5.0
< 1.0

* Results to follow

1001003



nytest env ronmentaU

REPORT OF ANALYSIS

Project: No.: 89-16154

We find as follows:
Results in PPM (Wet weight'basis).

Sample Identification

A-2
8-4
0-1A
206
T-28
T-29
T-19
0-10
C-23
C-24
Method

27S5001
2785002
2785003
2785004
2785005
2785006
2785007
2785008
2785009
2785010

Blank

Parameter(s)

Total PC3's

97.6
< 10
13.0

10
10
10
10
10
10
10
10

1001004



RECONSTRUCT SCREEN DUMP
Data A c q u i s i t i o n

Time : i <i : 0 7 : 3 <i

T i me : 1 2 : 4 1 : 2 6
Me thod:A 1

Dl t e : TUE 2 <J OCT 3 r

Da te:TUE 24 OCT 89

1001005



C h a n n e l * . . . . . . ! Time: 1 3 : 1 2 : 1 3 Da t a : TU£ 2 4- OCT 87
Run » 2 c : 2

Sample n a m e . . . . . . . . . DIRECT LNV 1 0 / 1 8 - 1 0 / 2 3 / 8 ?
D a t a f i l e . . . . . . . . . . .D8:N2785003
Me thod name . . . . . . . . . A I

A u t h o r . . . . . . . . . METHOD 608 /// 80803 JCR
I n s t r u m e n t . . . . . T R A C O R 222 w. ECD
Col umn . . . . . . . . . 3 °i» 0 V 1
Notes..........

2ULICM/50ML N2785002 IS BLANK

Run t ime . . . . . . . 3 0 . 0 0 mm.
Acq . t i m e . . . . . .12:41:26
S t a r t PV. . . . . . . 1 0 . 00 sec.

Slope sens..... 1.25 uv/see.

A r e a r e j e c t . . . . 499
* peaks found. .22

Delay time...0.00 min.
Acq. da t e . . . . TUE 24 OCT 8 *
End PV.......35.00 sec.
A c t u a l PW . . . . 30 . 0

A R E A
= = = = = = = = = = = = = =

P E R C E N T R E P O R T

P e a k R . T . ( m i n ) R / S P e a k name A r e a I t A r e a P e a k H t . 3u

1
2
3
4
5

6
7
6
9

1 0

1 1
12
13
14
15

16
17

0
0
1
3
4

5
6
7
8
9

1 1
1 3
17
18
21

26
28

.441

.975

.158

. 88 1
. 325

. 658

. 584

.683
. 178
. 656

. 308

. 075

. S80

.648

.217

. 253

.556

6
0
0
0
0

2
3
2
4
7

6
52
0
3
1

9
0

. 005

. 070

.158

. 422

. 1 66

. 462

. 744

.306

. 583

.709

.128

.225

.101

.307

. 032

. 394

.188

55965
657

1470
3931
1550

22942
34890
21494
42712
71840

571 04
486702

937
30817
9621

87543
1750

44S3
76

1 79
278
1 1 6

806
1027
793

117 2
1447

.1 4 1 9
3558

72
429
1 8 1

69 ?
2?

BE
BV
V5
BV
V3

BV
VE
EV
VV
VE

BV
VB
2V
VB
33

BE-
£ 5

TOTALS 1 0 0 . 0 0 0 9 3 1 9 2 5

1001006
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î c

o 
en

 a
-. 

3>
ui

 
^-

- •
-* 

co
 c

o 
no

 •(
*»

-- 
ci 

-v
j -

vj 
e-

i i
s*

 M
^ e

--*
 ?

H
c i

 
>..n

 t»
 e

n 
10

 o
& 

»-
*»

-* 
en

 c-
-i c

ci
 <r

> .
f^

 e
--i

 e
.n

 in
• -

 J
 

- 
J 

C
O

 I 
s>

 O
-' 

-f-
 K

> 
C

C
* 

<J
^ 

IO
 

O*
-« 

M
 

t-^
 O

Tt
 »

-*
 ~

3>

.t in
OO

 
C

fl 
•-«

-.1
 

•—
 t -

j r
o 

h>
 *—

 *v
 *

^ 
to

 c
o 

av
ts

j IT
*

co
 

•—
 K

I »
-• 

•- 
05

 0
3 

e <
 ̂-

i e
-i 

a>
 e

 i 
m

 »
—

 to
 a

:
en

 
cr

. to
 a

- 
to

 i-
i -

-i 
><

i * 
»—

 co
 c-

« 
co

 »•
» 

ui
 —

I

to
 .—

 »-
 •

-• 
i—

<j)
 >

*>
 e

-i
.-

 c
s 

co
 co

 -
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i.i? iso 288: .5.';~i»2253.-'i .9;
= T 4*11
xf lCOi- 2:: EC5

1 Cfl'.C-dETHC

113 CH: 2

V .

^

2
~
4
5
•3
™*

3
0

1 >5
1 1
12
4 J

[i

13
16
1 J*

13
1*
29
21
22
v V
2*

RT
8 .21
8.35
8 .48
.3.42
8 .4;
a .62
1 .*•?
2 .33
4.13
* .93
5.26
6.33
6 ,?6
7 .5*
S .45
3 .71
9.35
18 .5?
11 .79
13 .3?
15 .33
1 ? .36
21 .72
25 .93

fiRE?
143
24
22
2*
23

338*53
242913

33
2995
769
115

3276
3567
311
131
532
3642
5636
1531
2788
3746
2426
624
577

HE; SHT
24
13
23
28
23

17611
13399

Z*
166
57
17

143
181
26
23
41
174
296
63
94
117
63
16
15

f ST

3 .2 '
8.33
9 .48
8 .-2
3 .46
9 .62
1 .36
2.3?
i .; 3
4.93
1.26
6.33
6.96
7.54
3.46
3.71
9.35
19.59
i [ .73
13.3?
15 .93
19.36
21 .72
25.93

SC
S3
S3
55
SB
S3
S1-'
OS
S3
BS
SB
T33
S3
33
8 =
SS
BE
8B
33
S3
SB
B3
ES
33
55

684678
9

33351

1001008



RECONSTRUCT SCREEN DUMP
D* t * A c q u i s i t i o n

t * i,4

Time:14:11:22 Dat*.TU£ 24 OCT 89

Time:13:15:27 Dit*:TUE 24 OCT 6*
Me thod:Al

Mi fiUl ii-i

1001009



Channel T i me : 13 : 4 6 . 1 8 Di t6 .TUE 24 GC7 8 r
Run * 1 of o

e n a m e . . . . . . . . . DIRECT ENV 1 0 / 1 8 - 1 0 / 2 3 / 8 ?
D i t a f i l e . . . . . . . . . . .08 :N2 785005
Method, nine. . . . . . . . .Al

A u t h o r . . . . . . . . .METHOD 608 /// 60803. JCR
I ns t r urn an t . . . . . TRACGR 222 w . E CD
Col umn . . . . . . . . . 3% 0V 1
K o t * s . . . . . . . . . .

2UL1GM/50ML N2785002 IS ELANK

Run t i m e . ......30.00 mm.
Acq . time . . . . . . 13 : 15 : 2 7
S t a r t FW. . . . . . . 10. 00 sec.

Slope sens..... 1.25 uv/sec

Area, reject....499
* peaks f ound..45

Delay t ime ... 0.00 min.
Acq. d a t e ... .TUE 24 OCT 8
End PV. . . . . . . 35 .00 sec
A c t u a l FW....30.0

AREA PERCENT REPORT

Peak R .'

1
2
3
4
5

6
7
8
9

1 0

1 1
12
1 3
14
15

16
17
18
1 9
20

21

TOTALS

T.Cmtn) R/S Peak name Area %

0 .
0 .
1 .
1 .
1 .

1 .
2 .
2 .
3 .
5 .

5 .
& .
10 .
1 1 .
15 .

1 5 .
23 .
24 .
24 .

• 24 .

25 .

444
915
050
318
527

79 1
083
862
642
075

635
583
870
526
550

872
783
189
445
625

743

12 .
2 .

1 1 .
1 .
3 .

1 .
6 .

12 .
30 .
0 .

2 ,
0 .
0
0 .
0

0 .
0
0
0
0

1 1

100

742
069
939
878
627

603
106
529

. 852
538

, 025
1 99

. 201

. 23 1

. 200

.166

. 1 90

.413

. 235

.299

. 959

. 000

Area Peak K t .

3878 1
6297

36337
5715

11038

4878
18584
38135
93904
1638

6164
605
6 13
704
608

506
577

1258
7 16
910

36398

304366

4546
766

3 1 5 5
852
898

493
1403
1 3 1 5
22'3C
1 1 3

2 1 5
1 9
7 1
26
33

3 0
3 2
6 3

6 3
7 1

523

s ss =

EL

BE
EV
VV
VV
vv

vv
vv
vv
VE
EV

EB
EE
EV
VE
BV

VE
EV
VV
VV
VV

V3

00022

1001010



**"' RECONSTRUCT SCREEN DUMP
E i t a A c q u : s i r : •; n

TIES : 1 4 : 3 9 : 02

Ti it* : 1 < 4 : 0 5 : 1 8
Method : A 1

Dat*:TUE Z4 OCT 89

Di t e : 7U£ 2 •* OCT 89

J

1001011



1001012

Channel # . . . . . . I T i m e : I 4 : 3o 10 Da t e . Tl'E 2 4 GCT fi :

Run * 2 o: 6

£ a:ap 1 s name . . . . . . . . . D I SECT ENV 1 0 / 1 8 - 1 0 / 2 3 / 8 ?
D a t a f i l e . . . . . . . . . . . D t3 : N2 7 8 5 0 0 e
Method r. i m e . . . . . . . . . A l

A u t h o r . . . . . . . . . It E TK 0 D 60S / / / 8 0 fi 0 J J C R
Instrument.....TRACOR 222 w ECD
Co i uisr. . . . . ...2% 0V1
H o t a s . . . . . . . . . .

2UL1GM/50ML N2785002 15 BLANK

Run t i me . . . . . . . 3 0 . 0 0 mm.
A c q . t i m e . . . . . . 1 4 : 0 5 : 1 8
Start PW. . . . . . . l0. 00 sec.

Slops s e n s . . . . . 1 . 2 5 uv/ssc.

Area r e j e c t . . . . 4 9 ?
* peaks found..33

Delay time. . .0 .0 0 sin.
Acq. d a t e . . . .TU E 24 GCT 8 >
End PW.. . . . . . . 35 . 00 sec .
A c t u a l F w . . . . 3 0 . 0

AREA PERCENT REPORT
==================================:

Peak R.T.(min) R/S Peak name
==============================:

A r e a % Area ?e ak H t EL

1
2
3
4
5

6
7
S
9

1 0

1 1

12
1 3
14
1 5

1 6
1 7
18
1 9
20 .

2 1
22
23
24
25

. 0 .
0 .
0 .
1 .
i

1 .
1 .
1 .
1 .
2 .

2 .
3 .
3 .
4 .
4 .

5 .
6 .
7 .
8 .
9 .

1 1 .
1 2 .
1 3 .
1 5 .
15 .

444
63 1
879
01 3
107

312
446
595
712
245

834
131
425
088
325

547
274
308
813
508

28"
150
058
542
695

8 .
2 .
2 .
2 .
4 .

2 .
1 .
1 .
2
1 .

3
1 .
2
2 ,
4

6

4
1
2
3

1
3
3
2
2

896
596
0 13
209
740

738
286
552
.413
753

.499
322
.810
. 582
. 245

. 22 £

.086

.455

.352

. 682

.884

. 782

. 334

.023

. 064

40449
1 1 80c
9154

1 0 0 4 t
21552

12451
5947
7056

i 0 9 9 6
7971

15864
6013
12775
11740
19302

28304
18579
6 a 1 6

i 0*95
16746 "3*

CM
O

8566 o
17198 O
'15158
9199
9384

4343
1724
1477
1 5 o 7
2525

1 4 o 1
1 0 1 0
830

108?
549

? 2 S
M ̂  7

5 J 4
7 0 0
626

5 ? 2
4 - 9
I 7 2
"r Q £

•4 i :

2 3 ;

3 o a
344
3 2 3
3 4 Z

EV
V V
VV
V V
VV

vv
vv
vv
V 5
S V

VV
V/V

vv
vv
vv

V V
vv
V E
5 V
V E

EV
VV
VB
EV
VS



2 . 5 - 2
7 i V v
9 . i 2 ?

: = = = = = = = = = = = = = :

1 0 0 . 0 0 C

; i ? 8 /
3 3 u l &
s 1 S 0 8
2 2 2 6 7

7 0 7

s 6 1 5£
472 s V
2 i c. V 5

1001013



frTOTOOT

vt:
-
 s:

3 3
38c &
is
fa
fa53
38
CB
is
£3
cs
:3
: 3 t
: >•» i
";T
esi
is i
,'.;

v J

V V

£5' ij £^
irn ii it" SI ?£
1" £ ' 2 1 £'9
ft" II 2.Z
9t'TT 911
i:-ei :& trs i3 er i t; &** 9 Zla
9 p ' r fc T
.?'2. i?
:f: si f c ' | r ?
&~" '. "

c
"

er i ?i: fc.-e ii: r •' • e i:z ±r 6 ceii 1 i : i y £ ! 9

& ia'sii

I IKD 59

f. S 6 »
r».";

, £i r i
I fi.l Z
££•£
ens 6IS3
Of 5
19»
» & 6
96'
Erf
£S I
¥ w I
-6i i
Jrll
Jiil
^ Ci

 A

; i ? n m U- > M

:it~* =00
:t«i

£ S • I J

t 2" fl
to" JI
re- ::
Si" C !
fe" H
i:" e:
:r e S •" i
i
;
 C' ?

9*' ?
i?' 2
:••: * * " »
C
 w" I

C i " *

?i- e » ̂ . g

If* e i 2

Hi3H-;n«

t *
SI
J I 4
 I

SI
r I f T

~ \
r T

? t'
f

g:
^
£

S
r
^
T

I
• ON

I : = ~:

I r 1 e i-.' r

c:3

L



's 
'i

>::

inHoHOO

< » in ni in in in rn v in in in in in in in in ui n> ii> :> at m
 r> ui 111 H

I nt
•11 10 ui in ui iu ni ui i- M

I ui «• ui 01 ui ui at ai in at 01 to at 3 in m
 in

<•••* 
ri

m
 

II
«•><-! 

n

. 
_

»•• H
i i- ij:

in 
• IL 11.

i- ~
 i*» t-

ftr.

•t.
•I* 

U
l

a. 
IKinriui.ju.

<t* tf* r)
. , i «

 1
 1

 <

IIIr•r -• f-i •• •»
 »\> *>

 «• -i i 
-i. iu

 -. n
 •?• «Kt> 10 m

 i-> o< n
 •«» n> «> i-< f-i

in -o 11 <w i •» I > • •»> * 
N

 • ft- •. >o •» a> —
 «i>»«- ••» <» !••• 11 »• •»• -0 •> »••

I): 
«

 I-. •• I-•>
•>

••»
•>

 «
>

lv
 -i>

0
«
 

-O
 —

 I-•»
 
•«

 <
•»

C
-•*.-• «

>
 v

o
 I >

I >
 • I

a: 
.j.-• i 

^
i 

r«
 

«•*• a>r~ •+
«
 

»
 

»•»•>»>
HI 

~« 
»«



"- 
•>• 

'.'
C

O
 

03

H
 

H
 

" !
0
 

u
0
 

0
i

-r 
-r

0
1

 
<
S

| 
\ 

'

IJ
 

tU
D

 
D

1- 
H

y 
-

di 
a

•" 
*

O
 

Q
 

V
.

I :,
«. •.

•T
l 

,-, 
•
;
,
-

O
 

fM
 

i -;
£'"

C^J 
GO

••• 
n

 
.-•

.. 
<

U
T
 

T
T

 
'

-«
 

-«
 

'OO
01 

41 x:
e 

e ^ 
,H

" 
-~

t 4
1

I- 
H

 K
 

--k
 

4

< .";
',.5
C J

III1 
v\l

U
l 

*
\

>*« 
F:

o: 
o

u
 

-. 
r-

U
J 

-̂ 
C

.
.
'

_ 
C

-i
(- 

U
l
 

l"

^ •" 
^°

D
a 

;. ,
a 1, 

if 
; :

1- 
y

OJ 
.<

2 
t ,

O
n

) 
• 

1
U

 
J
J
 

' 
•

U
l 

,* 
«

•
'
-

rd Q

I
fl

1 
"^ 

.•-"
.

e
_

l 
!

' ' j*iIIt

f

i,r
*/

]/

/y*•*
y

/'

f"i}{%s'.1
.1''1('}\ 

.
. •1

*' 
~'

-.-••' 
" 

I
; 

.-i..... 
. 

.:.:::._
, 

|
'f- 

•.:• . 
• 

... ...... 
..... .. ': .-.- . ,

•*" 
" " -.~-^~. .. ~. ..' '.' ". ' :'. :. .. '.. " \. . 

: 
."*"" : 

-
„..._..., 

.
.

•
-

-
'

•
•

•
"

* 
- 

- 
- - 

- -
, 

....... .... ..... ........ ... ........... .... ... ... .. t.
:• 

:;j.«nor> 
^

VD

'  
H

1 
- 

O
i 

Ho
! 

°
i 

; , 
H

1sii1i 
> •• ji .'»:,J(.-,

I:' 
-'

" * 
,"~>;

t'.j

" 
l i'i

f 1

i—
i 

r
r

c
t 

f



-J/**N
Channel w . . . . . . 1 ma : 1 5 . 0 * : 0 5 04 '. e : TU£ 2 4 u<_'i 8 r

R 'j n * 3 o t 6

S amp i s n a m e . . . . . . . . . D I R E C T ENV i O / l b - i O / 2 3 / 6 9
u i t a f i i e . . . . . . . . . . . D 6 : t\1 7 8 5 0 0 7
K s t h o c name. . . . . . . . .Ai

A u t h o r . . . . . . . . . M E T H O D o03 /// 8 0 8 0 J JCR
Instrument.....TRACOR 222 w. ECO
Co i umn . . . . . . . . . 3% 0V i
N o t e s . . . . . . . . . .

2ULiGh/5GML N2 735002 IS BLANK

Run t i m e . . . . . . . 3 0 . 0 0 rain.
A e q . t i m e . . . . . . 1 4 : 3 8 : 2 1
S t a r t PW...... .10.00 sec.

Delay time ... 0.00 min.
Acq . date....TU£ 24 OCT 8 >
End PW. . . . . . . 35 . 00 sec.
Ac tua i PW. . . .30.0

Slope sens 1.25 uv/sec.

A r e a r e j e c t . . . . 499
ft peaks found..28

: = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = :

AREA PERCENT REPORT

Peak R .

1
2
3
4
5

6
7
8
9

1 0

1 1
12
1 3
14
15

16
1 7

TOTALS

T. <

0
0
0
0
1

1
1
2
2
2

4
4
5
8

15

1 8
25

min

. 48

. 70

. 78

. 86

. 08

. 30

. 69
2 2

. 60

. 80

. 05

. 27

. 37

. 86

. 53

. 30

. 65

) R 1 S

2
3
2
8
1

6
3
3
8
8

8
5
9
9
3

0
0

Peak name Are

20 .
3 .
2 .
6 .

1 1 .

13 .
1 6 .
10 .
3 .
1 .

0 .
0 .
0 .
0 .
0 .

1 .
7 .

1 00 .

ax ss s s

a V,

142
828
167
792
312

122
089
453
024
073

625
858
806
605
328

086
691

000
. SS S SS 38

a s s s s s

Ar

5

1
2

3
4
2

2

26
======

S = :

ea

24
9 9
56
76
94

4 1
18
72
78
27

1 6
22
20
15
8

28
00

,02
s =

2
a
3
7
4

5
7
0
7
>

2
3
9
7
5

2
1

7

Feik

4 4
2 ni.
? 2
8 2
3 2

4 2
6 1
7 1
i
2

7
2
7
4
4

o
8

4

= = = =
K t .

434
1 90
022
1 78
334

08 i
854
1 i 1
533
2 •? 9

117
1 4 i.
1 i i
o 7
I 4

43
246

BL

EV
VV
VV
VV
VV

VV
VV
VV
VV
VB

VV
V 5
BE
EV
SB

£ E
VB

1001017
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RECONSTRUCT SCREEN DUMP
Data A c q u i s i t i o n

Tims : 15 : 42 . 3 9

Tine : 1 5 : 10 : 35
Ms thod : Al

Date.TUi 2 -i OCT 8?

Date:TUE 24 OCT 89

- T T- . 4

/v*V:.

1(2

1001019



Channel *......! Time: 1 5 : 4 1 :'23 Daie:TU£ 24 GCT 6
-^ Run *4 or 6

5 amp i e name . . . . . . . . . D I RE CT EN'V 1 0 / 1 8 - i 0 / 2 3 / 8 9
Data t i l * . . . . . . . . . . .D8:N2785008

i Method n a me . . . . . . . . . A 1
J

Au tho r . . . . . . . . . METHOD 608 /// 80803 JCR
~1 Instrument. . . .TRACOR 222 w. ECD
i Co i u m n . . . . . . . . . 3% 0V1

K o t e s . . . . . . . . . .
_, 2UL1GM/5GML N2785002 la BLANK

-*' Run time. ......30.00 mm. Delay t i me. . .0 . 0 0 min.
Acq. t i m e . . . . . .15:10:35 Acq. da t e . . . . Tb'£ 24 OCT 89

~""! . Start PV...... .10. 00 sec. EndP W . . . . . . . 3 5 . 0 0 s e c .
Ac tua 1 PW. . . .30 .0

Slope sens..... 1.25 uv/sec.

; Area r e j e c t . . . . 4 9 9
* peaks i o u n d. .4 2

AREA PERCENT REPORT

Peak R . T

1
2
3
4
5

6
7
8
9

10

1 1
12
13
14
15

16
17
18
19

TOTALS
S23SSS3:=S =

. C

0
0
1
1
1

2
2
3
5
*

7
7
7
9

12

12
1 4
1 7
25

s s

min) R /

.440

..822

. 058

. 565

.818

. 497

.792

. 458

.099

. 837

.001

. 127

. 996

. 192

. 816

. 950

. 353

. 783

.661

a s s ss s s =

S Peak name Ar<

15
5

29
S
6

3
2
0
2
0

0
0
0
0
0

0
3
0
22

10G
szssassssaasssassesssxssaB

ft & Tt

. 279

. 152

. 207

. 439

. 194

.240

. 659

. 542

. 274

. 339

.319

. 777

. 277

.295

. 376

.892

.843

. 365

. 532

. 000

Area

27666
9328

52385
9848

11216

5867
4815
982

4117
613

577
1407
501
534
68 1

1616
6959
661

40799

181072

Peak H \ .

326?
1232
3200
1035
. ? 14

480
344
86

1 60
63

9 7
93
27
29
82

70
1 82
32

. 4 i 4

s = = s = = = = = = =

3L

EV
VV
VV
vv
vv

vv
V3
BE
33
BV

VV
VB
55
BE
VV

VB
B5
BE
VE

1001020



RECONSTRUCT SCREEN DUMP
Date A c q u i s i t i o n

Ti!aa:l6:l?:38 Dite.TUE 2n OCT 5?

Ti me : I 5 : 4 1 : 5 2 Da t « : Tb'E 2 4 OCT S ?
Me t hod : Al

1001021



1001022

Channe I Time:1o:12:46 Date:TUE 24 OCT 89
Run #5 of 6

Sample name.........DIRECT ENV 10/18-10/23/89
Da ta fi 1 * . . . . . . . . . . . 08 :N2785009
Method nama.........Al

A u t h o r . . . . . . . . .METHOD 60S /// 80603 JCR
Instrument . . . . .TRACOR 222 w. ECD
C o l u m n . . . . . . . . . 3% 0V1
No tes . . . . . . . . . .

2UL1CM/50ML N2785002 IS BLANK

Run time.......30.00 min.
Acq . t ime......15:41:53
Start PV.......10.00 sec.

Slope sens.....1.25 uv/sec

A r e a reject....499
# peaks found..57

Delay t ime. ..0.00 min.
Acq . da te. . . . TUE 24 OCT 8?
End PV. ......35.00 sec.
Ac tua I PW. . . .30.0

SESS9ESSSBSS

Peak R . T . (

1
2
3
4
5

6
7
8
9

10

1 1
12
13
14
15

16
1 7
18
1 9
20

21
22
2 3

0
0
0
1
1

1
1
1
2
2

3
4
5
6
7

1 0
17
18
1 8
1 8

19
1 9
25

AREA PERCENT REPORT

mm) R/S Peak name Area %

.441

.894

.968

.196

.265

. 456

. 680

. 938

. 170

. 922

. 902

. 525

. 192

. 099

. 032

.084

.976

. 335

.537

. 808

. 539

.911

.717

22 .
1 .
1 .
2 .
3 .

1 .
1 .
5 .
3 .
7 .

3 .
5 .
2 .
0 .
2 .

0 .
0 .
0 .
0 .
0 .

0 .
0 .

29 .

270
295
695
710
323

699
693
696
244
442

937
81 7
614
973
533

751
403
564
375
412

365
599
590

Area

30771
1 789
2342
3745
4592

2348
2339
7870
4432

10283

5440
8038
36 1 1
1344
3500

1038
557
779
518
569

505
828

40385

:==========

Peak Ht .

4169
205
373
435
759

301
3 10
699
4 1 ?
989

344
4 1 9
12 1
80

1 1 1

crt 55

0 «'5
• O 50
O 44

46

25
4 6
469

s s s

s ss s
BL

BE
EV
EV
EV
EV

VV
VV
VV
VB
5B

BV
VV
VS
SB
BB

VV
BV
VV
VV
VV

VV
VV
V3



Time : 1 6 : 52 : 00 D i t e : T U E 2 <J OCT S9
R E C O N S T R U C T S C R E E M D U M P
Di t 3. A c q u i s i t i on T i n e : 1 6 : 1 8 : 4 3 D i t * : T U E 24 OCT 89

K e t h o d ; A l

T.

f'. i

1001023



1001024

~!
•_ r. a. n n e

a trap i d name
D >. r. a. i i i e . .
K e '. h o d n a m e

,-

-•-;/*""*>

. 1 T i ri; e . i c . 4 * D a r. e . TU E 24 OCT e
• R u n * 6 01 .6

D I R E C T E N V l G / l 8 - l O / 2 3 / b 9
D 6 : N * ? 6 i C l O
A l

Ay
I r.

ut

S.1-
Ac
5 :

- '-

Ar

t
s
i

r.
q
4

0

*
P

as

h o t . . . .
t r urns n '.
umn . . . .
e s . . . . .

r. i m e . .
t i me .

r t pw . .

pe sens

a re 3 ec
6S.KS I O

t
uno .

METHOD 608 /// 8080] JCR
TRACOR 222 w. ECD
3% OVl

2UL1GM/50ML N2.785002 IS E

30.00 m;n. Delay time
I o : l 8 . 4 3 Acq. d^te
10.00 sec. End PW....

AC t ua i FW .
1.25 u v / s e c

49 9
54

LANK

...0.0

. . .TU£
. 35 .

... 30 .

0 mi n .
24 DC

00 sec
0

^ e *
.

" . 'A?iEA PERCENT REPORT ' •

r e

:

i
I
i

e.

1
J

C

4
5

w

~

s
3

•3

;

2
3

14

2

2
2
*

5

o
7
8
a
0

i
£

*

k R . T . •

0
- c
0
0
1

1
i
2
2
3

3
4
4
7
*

1 0
12
1 5
1 6
i e

24
. __ _ ..25

" 29

mi

. 4

. 7
,7
e

. 0

2

. 6
2

. 6

. 2

£

. «i

. 9

. 0

. 5

. 4

. £,

. 0
. 3
;*

3
. 6

• -

n

5
1

e
c:

6

:

5
9
^

4

9
5
8
3
7

e
2
2
2
6

7
_0
5

/

^
0
2
0
8

0

7
3
4
2

a
2
6
3
4

2
5
7
5
7

6
4
0

R/£ ?fei< name Ar

c
0
0
5

1 4

12
18
7
4
1

2
0
0
1
0

. 2 '
0
4
1
0

0
_ ___ . . 8

0

es. 'it

. 2 2 4 _

. 86'S

.751

. 583

.614

.871

.266

. 204

.329

. 535

1 74
.566

.3*7

. V 9e

. 381

. 801

.272

.915

. 685

.160

.584

.621

.234

Area

36
;
3

23
60

53
75
29
18
6

9
2
1
S
i

1 1
1

20
7

. 2

.35

3
:
l
2
7

c

0

9
0
3

0
2
5
3
5

e
1
4
0
6

4

8
9

54
/ W

« i

1 5
67

20
51
5o
00
83

41
54

28
01
63

45
3 2
V '/

07
o o

28
4 5
75

P e a.K H t . ;EL

d /, 7 4 BE
z i: . zv
780 EV

3178 VV
4825 VV

4 1 ? 6 VV
3443 VV
2053 VV
1 i'7 3 VV
3c9 VV

354 VV
1 i 0 V J
: i 2 v 5
3 3 i V B
6 <4 VV

CO
OO 3 » .7 E B
O .18 B V
S t ̂ 4 VV

i ? 7 • V 3
33 . VE

. 6 2 VV
447 V £

i 5 V 5

TOTAL5 1 0 0 . 0 0 0 4 1 5 8 0 6



1A-?
NY7EST ENVIfOHENTAL INC.

VOLATILE ORGAWC3 ANALYSIS DATA SH£c7

DPOI

1
2
3
4
5
5
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41

SAMPLE MATRIX
CCNC. LEVEL.-
ANALYSIS DATE

CAS Number

| 74-87-3 |
| 74-83-9 |
j 75-01-4 j
| 75-00-3 |
| 75-09-2 |
j 67-64-1 j
| 75-1 5HJ |
! 75-35-4 |
| 75-34-3 |
| 540-59-0 j
| 67-66-3 j
| 107-06-2 j
| 78-93-3 j
| 71-55-6 |
| 56-23-5 |
| 108-05-4 |
| 75-27-4 |
| 78-87-5 |
j 10061-01-5 |
j 79-OH |
| 124-48-1 j
| 79-00-5 |
j 7H3-2 I
1 10061-02-6 I
| 75-25-2 |
j 108-10-1 j
| 591-78-6 j
j 127-18-4 |
| 79-34-5 |
| 108-88-3 |
| 108-90-7 j
| 100-41-4 |
[ 100-42-5 |
| 1330-20-7 |
| 107-02-8 |
j 107-13-1
I 110-75-8
I
] i
I
I I
i . . , .

SOIL SAMPLE 10 :
MEDIUM LAB 10
10/26/89 OIL FACTCft :

* MOI5TUKE :

WLATILE OWOUNCS

Chlorometrane
Sronanethane j
Vinyl Chloride
Chloroethane
Methylene Chloride
2-Propanone
Carbon disjlfide
1,1-Oichloroethene
1,1-Oichloroethane
1,2-Oichloroethene (total)
Chloroform
1,2-Dichloroethane
2-6utanone
1,1 , 1-Trichloroethane
Carbcn Tetrachloride
Vinyl Acetate
Sroncd i en 1 oroffiet haoe
1,2-Oichloropropane
cis-1 ,3-Cichioropropene
Tnchloroethene
Dibrarochloranethane
1 , 1 ,2-Trichloro3thane
Benzene
Trans-1 ,3-Oichloropropene
SroTOTornt
4-ftethyl-2-Per,tarcr*
2-texancr*
Tetrachloroethene
1 , 1 , 2, 2-Tetrachloroethane
Toluene
Chlorooenzene
Ethylbenzene
Styrene
Xylene (total)
Acrolein
Acrylonitn'le
2-Chloroethylvinylether
Oichlorodifluoranethane
Oichlorobenzene (total)

V8LK VII
V0643

1.00
NA

UG/KG
(DRY SASIS)

1250.0 U.
1250.0 U.
1250. OU.
1250.0 U.
630.0 T.
390.0 J.
625.0 U.
625.0 U.
625.0 U.
525.0 U.
625. OU.
625.0 U.

1250.0 U.
625.0 U.
625.0 U.

1250.0 U.
625.0 U.
625.0 U.
625.0 U.
625.0 U.
625.0 U.
625.0 U.
625.0 U.
625.0 U.
625.0 U.

1250.0 U.
1250. 0 U.
625.0 U.
625.0 U.
525.0 U.
625.0 U.
625.0 U.
625.0 U.
625.0 U.

12500.0 U.
. 12500.0 U.

1250.0 U.
1250.0 U.
3750.0 U.

1001025



iC
_ NYTcST ENVIRONMENTAL INC.

TENTATIVELY IDENTIFIED OfiGWICS CCMPCUNO

SAW.E 10: V81K VII

LAS ID : V0543

I OF TIC FONO: MATRIX :SOIL FRACTICN: VGA

CAS
Nurcer

1
2
3
4
5
6
7

9
10
11
12
13
U
IS
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

Corpora1 Name

INWON

4

.

,

•

.

f

^

.

.

.

f

,

,

.

.

,

.

FRACTION

VOA

f

^

.

,

,

.

.

.

•

RT

16.11

i

Estimated
Concentration
UG/KS (DRY WT)

680 J

.

;
f

,
r

(

r
.
,

,
.
.
,
,
-

1001026



2 A
ENVIRONMENTAL INC.

VOLATILE SURROGATE RECOVERY

LOG IN «: 2785 PAGc8:

01
02
03
04
05
OS
07
08
09
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

N4TRIX: SOIL

|<«««««« VOLATILE »»>»»»!

i
SW.E8

VBLK VII
0-1A

1,2-OICHLORO
ETHANE-04

100 OK
S90K

TOLUENE
-08

105 OK
102 OK;

!

era j

101 OK|
92 OK|

.

VOAS (
OUT

0
0

_
1,2-OICHLOfiDFIHANE-W
TCUIBIE-D8

LIMITS
73 -134
76 -133
82 -124

SURROGATES OUTSIDE QC LIMITS

1001027



2 0
NYTEST ENVIRONMENTAL INC.

PESTICIDE SURROGATE RECOVERY

LOG IN 8: 2785 PAGE »:

01
02
03
04
05
06
07
08
03
10
11
12
13
U
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

MATRIX:

SAMPLE!

BLANK
0-1A
T-28
T-29 .
MS
0-10
C-23
C-24

SOIL

<«P£STICIDE>»

oec

69 OK
356*
118 OK
169 OK
82 OK

165 OK
156 OK
146 OK

PEST
OUT

0
1
o
0
0
0
0
0

LIMITS
DSC 6 - 1 7 0

SURROGATES OUTSIDE QC LIMITS

1001028



3 A
NYTE3T ENVIRONMENTAL INC.

VCUTILt ,W*IX SPIKE/1HATRIX SPIKE OUPIICATE RECOVERY

-1J

LOGIN »: 2785 MATRIX: SOIL PAGE:

FRACTION

SAMPLE*

NYTESTJ

1
1
| COMPOUND

j U-OICHLORCETHENE
| TRICHLOROETHENE
j CHLCfiCfiENZEN:
| TOLUENE
| BENZENE

! 1 i l l !
JCONC. SPIKEjSWLEI CCNC. j * j CCNC. | % |
jAOCtD (ug)j RESULTJ MS JRECOVERY j MSO (RECCVERY j

| 50 | 0.00
| 50 j 0.00
j 50 I 7.91
| 50 | 5.73
| 50 | 9.54

i i I - I
36.25 | 72.51 OK| 38.12 | 76.25 OKj
37.20 | 74.39 OK| 36.26 | 72.52 OK|
53.17 | 90.51 OK| 55.47 | 95.120K|
49.46 | 87.45 OK| 50.54 | 89.52 OK|
51.60 j 84. 13 OKJ 54.01 j 88.96 OK|

RPO

5. 03 OK

QC LIMITS

RPC (RECOVERY

10 J42 -136
2.55 OKI 83 | 34 -139
4.97 OK| 16 (44 -143
2.45 OK| 1C |67 -123
5.58 OKJ 11 | 54 -156

f OF RPO
VCAOOT:

0 OF 10

0 OF5



3 0
NYTSST ENVIRONMENTAL INC.

PESTICIDE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

J
LOGIN I: 2785 MATRIX: SOIL PAGES:

i i 1 . i i 1
| | ICONC. SPIKE|S4MPIE| CONC. | *
j FRACTION

i
| SAMPLE*
1
| NYTEST J
j
1
!,._„__ „ -

1 ccwawo

| LINOANE
| HEPTAOiLOfi
j ALORIN
| OIELDRIN
I ENORIN
| 4,4- DOT

ICCNC.
I

* i RPC
i
1 —

IACCSD (ug)|R£SiLT| MS (RECOVERY | USD (RECOVERY | |

| 800
| 800
| 800
| 2000
| 2000
| 2000

0.00
0.00
0.00
0.00
0.00
0.00

| 250.55
j 354.79
I 348.92
| 938.13
(1072.30
| 462.57

31.32
45.60
43.62
46.91
53.62
23.13

i
* | 276.62
OK| 398.31
OKj 383.50
* | 980.48
OK|1155.49

34.53 * |
49.85 OK|
47.94 OK|
49.02 * (
57.77 OKI

* | 534.63 | 26.73 * |

9.
8.
9.
4.
7

14

1
89 OK|
91 OK|
44 OKI
41 OK)
47 OK|
45* |

CC LIMITS |

RFO

35
28
38
33
19
12

|

JRSCCVE3Y!

36 -105 |
|4C -134 |
(40 -164 |
(50 -116 |
|48 -138 |
|38 -144 |

80MMS/NSO
PEST OUT:

80FRPO
PEST OUT:

6 OF 12

1 OF 6

1001030



..'-f ,J\

Contractor:NY7ES7 ENVI
Instrutent ID; V
Lab ID: V0618

n/e

50

75

95

96

173

174

175

176

177

* Value in
» Value in

flNMENTA* INC.
tote: 10/25/89 'A- Time: 12:41
Data Re'ease Autrnrired 5y^(

ION ABUNDANCE CRITERIA % RELATIVE ABUNDANCE

15.0- 40.0% of the base peaK 21 .4 j
1

30.0 - 60.0% of the base peak , | 50.0
i

Base peak, 10C% relative adrearce 1CC.O
i

5.0 - 9.0% of tre base peak 6.5

Less than 2.0% of BBSS 174 . 0.0 [0.0] *

Greater than 51.0% of the base peek 75.4

5.0 •<3.0% of mass 174 6.4 [ 8.5] «

Greater than 95.0%, but less than 101.0% of mass 174 72.1 [ 95.7] *

5.0- 3.0% of nass 176 5.2 [7.2] *

parenthesis is % BBSS 174.
parenthesis is % mass 176.

THIS PERFORMANCE TUNE APPLIES TO THE FOLLOWING SNVLB, BLANKS AND STANDARDS.

SAMPLE ID

Performance Standard
VSTD020
VSTD050
VSTD100
VSTD150
VSTD200

LAS ID DATE OF ANALYSIS | TIME OF ANALYSIS

V0618 10/25/89 12:41
V0620 10/25/8S 13:53
V0619 10/25/89 12:58
V0621 10/25/89 14:36
V0522 10/25/89 15:24
V0623 10/25/89 15:59

1

1001031



GC/W WING AND MASS CAi.:iftr;os

Contractor:NYTE3T ENVIRONMENTAL INC.
Instrument 10: V Date: 10/26/89
Lab ID: V0635 Data Re'ease Authorized By:/

Tire: 8:12

-

tn/e

50

75

95

96

173

171

175

176

177

* Value in
«* Value in

ION ABUNDANCE CRITERIA % RELATIVE ABUNDANCE

15.0 - 40.0% of the base oeaK 21 .7

30.0 - 60.0% of the base peak

Base peak, 100% relative abundance

5.0 - 9.0% of the base peak

Less than 2.0% of mass 171

Greater than 50.0% of the base pean

5.0- 9.0% of mass 17*

Greater than 95.0%, but less than 101.0% of mass 174

5.0 -9.0% of mass 176

50.0

100.0
i

8.1 |

0.0 [0.0] *

79.1

6.0 [ 7.5] *

78.2 [ 98.8] *

5.1 [ 6.6] **

parenthesis is % mass 174.
parenthesis is % mass 176.

THIS PERFORMANCE TUNE APPLIES TO THE FOLLOWING SWfLES, BLANKS AND STANDARDS.

SAMPLE ID
, ——————————
| Performance Stanoard

WOWING STD
METHOD BLANK

(MA

ue ID
V0635
V0636
V0643

2785003

DATE OF ANALYSIS TIME OF ANALYSIS |

10/26/89 8:12
10/26/89 8:17
10/26/89 11:00
10/26/89 14:15

1001032



...... j

RIC DATA: C7614 #1
10/11/89 19:17:00 CALI: C7614 #2
SAMPLE: DIRECT ENVIRONMENTAL, 8-5, REC 'D 18/84/89, N2644-009, LOGIN 2644
CONDS.: 10UL(4G/10ML>5HLS,INST:C
RANGE: G 1,1308 LABEL: N 8, 4.8 QUAN: A 8, 1.8 J 8 BASE: U 28,

SCANS 30 TO 1388

188.8-1

RIC

o
o
H
O
W

64 274

>08
;:48

o"e
3

ytw

387

r>
fr

I
480

13:28

Cl
t

v5.
494
-A-

640
A*.

733

680
20:00

1226 5414918.

26:40 33:28
1200
40:00

SCAN
HMF
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ORawics ANALYSIS DATA
SAMPLE MJWER:QM

--

Contractor: NYTEST BWHOMWAL INC.
Lab Swell 10 No:2644013
Sample tetrix.-Oil
Data Release Authorized 8y:

VOLATILE COWJNDS

Concentration: Low
Date Extracted/Prepared; NA
Date Analyzed: 10/11/89
Conc/Wl Factor: 1250
Percent Moisture Not Decanted:

fediin

Project No:89-16154
Date Sample Received:10/4/89

(Circle One)

OS
Number

74-87-3
74-83-9
75-01-4
75-00-3
75-09-2
67-64-1
75-15HJ
75-35-4
75-34-3
540-59-0
67-66-3
107-06-2
78-93-3
71-55-6
56-23-5
108-05-4
75-27-4

ChloroMthane
Branomethane
Vinyl Chloride
Chloroethane
Methylene Chloride
Acetone
Carbon Disulfide
1,1-Oichloroethene
1.1-Oichloroethane
Total-1 ,2-Oichloroethene
Chloroform
1.2-Oichloroethane
2-9utancne
1,1,1-Trichlorcethane
Carbon Tetrachloride
Vinyl Acetate
Branodichloromethane

ug/kg

12500.0 U|
12500.0 U|
12500.0 U|
12500.0 U|
6250.0 U|

12500.0 U|
6250.0 UJ
6250.0 U|
6250.0 U|
6250.0 U|
6250.0 U|
6250.0 Ul

12500.0 U|
6250.0 U|
6250.0 U|

12500.0 U|
6250.0 U|

CAS
Muster

79-34-5
78-87-5
10061-02-6
7M1-6
124-48-1
79-00-5
71-43-2
10061-01-5
110-75-8
75-25-2
591-78-6
108-10-1
127-18-4
108-88-3
108-90-7
100-41-4
100-42-5

1,1,2.2-Tetrachloroethane
1 , 2-Oichloropropane
Trans-1 ,3-Oichloropropene
Trichloroethene
OibronchloraKthane
U.2-Tr1chloroethane
Benzene
cis-1 , 3-Oichloropropene
2-ChloroethylvinylethBr
Bronofore)
2-Hexanone
4-tethyl-2-Pentancne '
Tstrachloroethene
Toluene
Chlorobenzene
Ethylfaenzene
Styrene
Total tylenes
Total Dichlorobenzene

ug/kg

6250.0 U|
6250.0 U|
6250.0 Iff

23000.0 U|
6250.0 U|
6250.0 U|
6250.0 U|
6250.0 U|

12500.0 U|
6250.0 U|

12500.0 U|
12500.0 U|
6250.0 U|
6250.0 U|
6250.0 U|
6250.0 UJ
6250.0 Ul
6250.0 Ul

37500.0 U|

Data Reporting Qualifiers

For reporting results to EPA, the following results qualifiers are used.
Additional flags or footnotes explaining results are encouraged. However, the
definition of each flag oust be explicit.

VALUE If the result is a value greater than or equal to the detection
Unit, report the value.

U Indicates compound was analyzed for but not detected. Report
the ninieun detection limit for the sample with the U (e.g. 10U),
based en necessary concentration dilution actions. (This is not
necessarily the instrument detection limit.) The footnote should
read U-Concound was analyzed for but not detected. The number is
the minium attainable detection limit for the sample.

J Indicates an estimated value. This flag is used either when
estimating a concentration for tentatively identified compounds
where a 1:1 response is assured or when the mass spectral data
indicates the presence of a coroond that meets the identification
criteria but the result is less than the specified detection limit

This flag applies to pesticide parameters where the identification ha
been confirmed by QC/*5 Single component pesticides greater than or
equal to 10 ug/1 In the final extract should be confirmed by OC/WS.

This flag is used when the analyte is found In the blank as well as a
sample. It indicates possible/probable blank contamination and warns
the data user to take appropriate action.

Other specific flags and footnotes nay be required to properly define
the results. If used, they must be fully described and such descrip-
tion attached to the data summary report.

1001036



nytest environmental
ORSWICS #MLYSIS MTA SHEET

Contractor: WTTEST ENVIRQMefTAL INC.
Project No: 89-16154

SAJPLE NU6ER: CW-1
LabS*»>leIDNo.:2$44013

,J

"1
Tentatively Identified Cowards

CAS
Munber

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

Compound Name

Uhtactn
IWrowi Altar*
iMtwwt Alkene

Uhwwr
IWran
Uhkran

UhhnoHn Alhene
UhMXkn
IWmn

<
Fraction

VM
VQA
VW
VGA
VGA
MM
VM
WA
VW

-

I

î-Scan
Njrier

34:00
34:52
35:20
36:16
36.54
37:50
40T32
40158
42!28

i

Estlsotsd
ConcsntPatlgcu.̂

(ug/l vfuaWp

10000 J
18000 J
11000 J
32000 J
13000 J
22000 J
37000 J
12000 J
13000 J

1001037



COMICS MALrSIS DATA 9ET

Contractor: NYTE5T ENVHWBfTAL INC.
Project No:89-1615*

Concentration: Low Qjtediu
CKe Extracted/Prepared:10/10/89
Dat« Analyad: 10/14/89
Conc/Dn Factor:
Pront ftoisture not decanted: 0

PESTICIOE/KSs

(Circle Che)

SWPLE
(2644013)

GPC Cleanuo_Yes .X_ No
Sipsratory Fjimel Extraction _ Yes
Continuous Liquid-liquid Extraction __Yt

1

CAS
Nutter

12674-11-2
11104-28-2
11141-16-5
53469-2H
12672-29-6
11097-69-1
11096-82-5

| Aroclor-1016
| Aroclor-1221
| Aroclor-1232
j Aroclor-1242
| Aroclcr-1248
j Aroclor-1254
1 Aroclor-1260

uo/1 of UQ/KQ )
( Cincle<Hr)

1200.00 U
1200.00 U
1200.00 U
1200.00 U
1200.00 U

33000.00
2400.00 U



1 ' )' .J I ...i L.....J !.„-

RIC DATA: C7615 #1
10/11/89 26:54:66 CAL1: C7615 *2
SAMPLE: DIRECT ENUIRONMENTAL,OH-1/N2644-013,REC'D 10/4/89
CQNDS.: 4G/10ML MEOH,10UL/5ML,INST:C
RANGE: G 1,1380 LABEL: N 0, 4.0 QUAN: A 0, 1.0 J 0

SCANS 36 TO 1366

BASE:
160.01

RIC

o
o
H
O
W
vo

U 20,
879 256512.

5CAN
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Data A c q u i s i t i o n
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Time:14:40;21 Date:£AT 14 CCT S>
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9.43
18.44

23.83

25.3300*

TEHP ISO 288
l.5;:SP2258/t .95SSP2481
6FT 4M
TRflCOR 222 ECD

D-2888

SRKPLE:

CflLC-flETHOD:
NO.

1
2
3
4
5
6
7
3
9

18
11
12
13
14
15
16
17
13

TQrflL

RT
0.58
8.78
8.94
1.86
1.32
2.48
2.55
6.24
6.91
9.43
18.44
11 .78
13.31
14.98
16.83
19.51
23.83
25.93

PEflK REJ :

2761
8394
58

338
44679
2485

11152
856
357

1485
1189
1397
1189
1223
758
823
2228
3173

34294

18/13/39 Il:i8
47 CH: 2

; TflBLE: 0 COKC:

HEISHT RRT BC
822 8.58 BU
1352 8.78 UU
23 8.94 TBB
*8 1 .86 TBB

6537 i .32 UB
334 2.48 BU

1216 2.55 UB
33 6.24 SB
27 ,6.91 BB
<6 9.43 BB
52 18.44 BB
56 11.78 BB
41 13.31 BB
44 14.98 BB
19 16.83 BB
23 19.51 BB
58 23.83 BB
68 25.33 SB

AREA

NftHE

*

18833
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OflGWICS ANAD5ZS MTA SHEET
SAMPLE MJ6ER:V81anl

Contractor: NYTEST BWHDHBtTAL INC.
Lab Saeple ID No:C7609
Saople Nitrlx: mm
Data Release Authorized By:

VOLATILE COWMB

Concentratlcn: Low C (tedium
date Extracted/Prepared: NA
Date Analyzed:10/11/89
Ccnc/Dll Factor: 1
Percent Moisture (Not Decanted): NA

Project No:89-16154
Date Ssiple Received:10/4/89

(Circle Ohe)

CAS
Number

74-87-3
r*""W™y
75-OH
75-00-3
75-09-2
67-64-1
75-15-0
75-35-4
75-34-3
540-59-0
67-66-3
107-06-2
78-93-3

| 71-55-6
! 56-23-5

108-05-4
f 75-27-4

C

Chlorowthane
DrUHJflVtnone
Vinyl Chloride
Chloroethane
Methylene Chloride
Acetone
Carbon Disulfide
1,1-Wchloroethene
1,1-Olchloroethane
Total-1, 2-Dlchloroethm
Chlorofon
1,2-OlchloroBthene
2-8utanone
UJ-Trichloroethane
Carbon Tetrachlcrlde
Vinyl Acetate
ft i i If 111 i in • *li ioTCnOGlCn lUCCBKTWtt

jS^or ug/Kg
( Circle Che )

10.0 U|
10.0 UJ
10.0 U|
10.0 U|
5.0 J|
8.0 |
5.0 U|
5.0 U|
5.0 Uj
5.0 U|
5.0 Uj
5.0 U|

10.0 U|
5.0 U|
5.0 U]

10.0 U|
5.0 U|

CAS
Nutter

79-34-5
10-91-3
10061-02-6
79-OH
124-48-1
79-00-5
7H3-2
10061-01-5
110-75-8
75-25-2
591-78-6
108-10-1
127-18-4
108-88-3
108-90-7
100-4H
100-42-5

C

1,1,2,Metrachlcroethane
1 , 2~01ch loropropane
Trans—1 ,3-Oicnloropropene
Trlchlorcethene
Dlbranchloraeethane
1,1,2-Trfchloroethane
Benzene
*+» \ ^_JVtj iKT Ljiniuuu-m-Lac is- 1 , ru icii lorupropene
2-Chlcrcethylvlnyletnr
ft . _ e . .
BTQKTroni

2-tiexancne
4-*thyl-2-Pentancne
Tetrachlorcethene
Toluene
Chlorobenzene
Ethylbenzane
Styrene
Total Xylenes
Total Dlchlorobenzene

u0-xor ug/Kg
( Circle Ow )

5.0 U|
5.0 UJ
5.0 U|
5.0 U|
5.0 U|
5.0 U|
5.0 U|
5. GUI

10.0 U|
5.0 U|

10.0 U|
10.0 U|
5.0 U|
5.0 U|
5.0 U|
5.0 Ul
5.0 U|
5.0 UJ

30.0 U|

Data Reporting Qualifiers

For reporting results to EPA, the following results qualifiers are used.
Additional flags or footnotes explaining results are encouraged. HiMever, the
definition of each flag nust be explicit.

VALUE If the result to a vtlue greater then or equal to the detection
lieit, report the vtlue.

U Indicates conpound ws analyzed for but not detected. Report
the vininue detection Unit for the sample with the U (e.g. 10U),
based on necessary concentration dilution actions. (This is not
necessarily the instrment detection Halt.) The footnote should
read U-Conpound was analyzed for but not detected. The naber is
the nininue attainable detection llm't for the saeple.

j Indicates an estinated value. This flag is used either Mhen
estimating a concentration for tentatively identified conpounds
Mhere a 1 1 response is assumed or when the ness spectral data
indicates the presence of a ccnpound that Beets the Identification
criteria but the result 1s less than the specified detection liait
but greater than zero (e.g. 10J).

C This flag applies to pesticide paraneters where the identification has
been confined by GC/C Single opponent pesticides greater than or
equal to 10 ngAil in the final extract should be confirmed by QC/M5.

t

B This flag 1s used when the analyte 1s found in the blank as well as a
saaple. It indicates possible/probable blank contamination and Hams
the data user to take appropriate action.

Other specific flags and footnotes aay be required to properly define
the results. If used, they ust be fully described and such descrip-
tion attached to the data sumary report.
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nytest environmental
ORGWICS ANALYSIS MTA SHEET

Contractor: NTTBT WVinOMWTAL INC.
Project No: 89-16154

SAMPLE NUMBER: VGIank
LabSmplelDNo.:

Tentatively Identified Ccapords

GAS
taber

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28

( AA
£9

30

Genoa/id Nane

No Conpouxfi Ford

Fraction

VW

JJJ/orSean

i

Estimated
Concentration

"tutffV ug/Kg)

1

1

1001045



ORGWICS ANALYSIS MTA SHEET

Centractop: NY7EST EWIRWBfTAL INC.
Project No:89-16l54

Concentration: (an Qtediun,
Date Extracted/Prepared:10/10/89
Date Analyzed:10/14/89
Ccnc/Wl Factor: 1
Percent Moisture not decented: 0

CAS
timber

PESTICID6/PC8S

(Circle Che)

1

SAMPLE NHeER:B1*k

GPC C)eanup_Yes _X_ No
Separatory Fumel Extraction _ Yes
Continuous Liquid-Hquid Extraction _Yes

12674-11-2
11104-28-2
11141-16-5
53469-21-9
12672-29-6
11097-69-1
11096-82-5

Arcclor-1016
Arcclor-1221
Arcclor-1232
Aroclor-1242
Araclor-1248
Aroclor-1254
Arcclor-1260

1200.00 U
1200.00 U
1200.00 U
1200.00 U
1200.00 U
2400.00 U
2400.00 U

1001046



nytest environmental inc.

SURROGATE PERCfflT R8DCYERY

laboratory: NYTEST WVIWHWWL INC. Project Nc:8H6154

|«««<«« WUTILE »>»»»»)««««<« BASE NanRAL>»»»»»|<««««« ACIDS >»»»»» |«PE5TICIOES»|

SK)
TRAFIC

NO.

WLANK
0-1
0-2
0-3
0-4
0-5

OKI

TOWWE-08

(75-130)

101
103
102
102
107
106
107

8FB

(75-130)

104
102
108

193*
110

210*
105

1.2
OIOiORO-
ETHMHM

(75-130)

86
88
97
89
96
124
94

NITRO-
33C54E-05

(10-150)

2-fUJORO-
Bimsw.
(10-150)

—————

itwriENrL"
014

(1H50)

pHea-os

(1H50)

'

2-RUORO-
PHBCL

(1H50)

2,4.6
TRIBfiDK)-
PH8CL

(10-150)
—————

J

I

1
1

**

DIBUTYl-
OtOROWTE

(10-160)

133
92
93
38
55
68
68

1

* OUTSIDE OC LBHTS '̂
* ADVISORY LIWTS ONLY >T.-

Coments:

VblatHes 2
S«rf-Volatn«

out of il ; outside of OC linits
out of ; outside of OC Hunts
out of 7 ; outside of QC liaits
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nytest environmenta inc.

SOIL MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

Cantractor:NYTEST BWIWierrAl INC. Project No:89-16154

FRACTION

VOA
SMO

SAMPLE NO.

PSC-8H-3A

8/N
90

SmENO.

CIO
90

SAMPLE NO.

PEST
90

SMPLENO.

1 •
JCCNC. SPIKEjSAIVLEf CONC.

COMPOUND IACOED (09)

1,1-Diehlorocthene
Trichloroetfww
Chlorobenzene
Tolune
Benzene

1 ,2,4-Tn'chlorobenzene
Acenaphthene
2,4-01nitratoluer»
Pyren.
JH(itro!0-OT-n-Propy1«n'ne
l,4-0ichlord»zene

Pantschlopopnflnol
Phenol
2-Chlorophenol
4-Chloro-3-MBthy1pheno1
4-N1tropheno1

Lindane
Heptachlor
Aldrin
OieldPin
6idpin

10 27 | 4,4'-OOT

50.00
50.00
50.00
50.00
50.00

—————

800.00
800.00
800.00

2000.00
2000.00
2000.00

RESULT

0.00
0.00
0.00

33.14.
0.00

0.00
0.00
0.00
0.00

*
MS (RECOVERY

23.32 | 46.65 *
47.87 | 95.75
49.34 98.58
84.04 (101.79
49.39

250.55
364.79
348.92
938.13

0.00 | 1072.30
0.00 462.57

98.77
———

31.32*
45.60
43.82
46.91
53.62
23.13

CONC.
ffiO

19.02
47.98
48.46
76.52
48.41

————

_____
276.62
398.81
383.50
980.48

1155.49
534.63

*
RECOVERY

38.05*
95.97
96.93
86.76
96.81

———

» .

V

34.58*
49.8S
47.94
49.02
57.77
26.73

RPD

21.00
0.00
2.00

16.00
2.00

12.00
8.00
9.00
4.00
7.00

16.00

CC LIMITS *

RPO

22
24
21
21
21

-'23
19
47
36
38
27

47
35
50
33
50

50
31
43
38
45
50

RECOVERY

59-172
62-137
60-133
59-139
66-142

38-107
31-137
28-89
35-142
41-126
28-104

17-109
26-90
25-102
26-103
11-114

46-127
35-130
34-132
31-134
42-139
23-134

* ASTERISKED VALUES ARE GUTSIOE QC UNITS.

RPO: «*
W
AC10
PEST

out of
out of
cut of
out of

5 ;outside QC IMts RECOVERY VOA'S
;outsid» QC Hilts 8/N
;outsidt QC liiits ACIDS

6 ;arts1de QC liiits PEST

out of
out of
out of
out of

10

12

joutside QC limits
;outside QC 1i«its
;outside QC Itaits
;outside QC litits

&»ents:
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GC/HS TIMING AND WSS CALIBRATION

fcr»tractor:WTEST SMWWffAL DC.
Instrunent ID: E Gate: 9/16/89
Lab ID: S861 Oat* Mease Authorized By: : 8:49

50

75

95

96

173

174

175

176

177

ION ABWMMCE CRITERIA

15.0 - 40.01 of tht ban peak

30.0 - 60.0* of the ban paak

Base peak, 100t relatfv* abmdanoe

5.0 - 9.01 of the base peak

Less thr 2.0t of ws 174

6reater than 50.01 of the base peak

5.0 - 9.0* of MS 174

aneetar than 95.0V but lees tten 101.» of

5.0 -9.0t of eaes 176
174

Value 1n parenthacis Is * 176.

THIS
PERFOMWCE TIM? APPLIES TO THE FOICMM6 SWLES, BUMC5 AM) STAMMR05.

«ID05t

VSTDtSt
V5TQ200

E4861
E4862
E4863
E4864
E4865
£4860

9/16/89
9/16/89
9/16/89
9/16/89
9/16/89
9/16/89

RELATIVE A9UKWCC

22.62

45:71

100.00

8.38

0.00 f 0.00]

79.64

5.55 (6.97)1

76.55 (96.11)1

5.62 (7.34)2

8;49
9:29

10.17
11:04
11:54
12:42

1001049



GC/M5 TIMING JND MASS CALIBRATION
(BFB)

Contractor:M)TESr EWIKWeffAL INC.
Instrument ID: C Date: 10/11/89
Lab ID: C7607 Data Release Authorized I

Tiee: 9:07

«/e ION A9MWCE CRITERIA t RELATIVE AONOWCE

1 50 ! 15.0 - 40.0* of th§ base peak
I

75 | 30.0 - 60.0* of th* base peak
I

95 f Base peak, tOOt relatto abuidance
1

96 f 5.0 - 9.0* of the base peak

173 f Less than 2.0* of aass 174
i

174 j Greater than 50.0* of the base peak
1

175 f 5.0 - 9.C* of MSS 174
i1

176 | Greater than 95.01, but less than 101.0% of MS* 174
|

177 | 5.0 - 9.0t of eass 176

19.01

39.48

100.00

8.55

0.00 fO.OOJ*

72.49

4.34 [5.98]*

71.49 C98.61]*

4.57 f6.39]»

* Value -in parenthesis is 1 ness 174.
** Value in parenthesis is 1 MRS 176.

THIS P3FORWNS TINE APPLIES TO THE FOLLOWING StffLES, BUMS W STMM86.

SWLE ID . » r«
'" "" ' """ ' ' "' ""•'ll( Hy, nfnr^ an nm C^~^nrf*«ir/rBrTgrBanCf aCflnOBTO

NGRK1N6 STINDMD
ICTHOOBLIM(

1 w
| 0-2
| 0-3
1 <H
1 ««

OH

1

1

me ID
—————————————

C7607
C7608
C7609

2644005
2644006
2644007
2644008
2644009
2644013

WE OF MALffilS
. _ ._ . ,„ „ , , ,.,,„.

10/11/89
10/11/89
10/11/89
10/11/89
10/11/89
tO/11/89
10/11/89
10/11/89
10/11/89

TIME OF 4MLYSIS

9:07
9:43

10:36
11:30
12:55
14:48
16:49
19:17
20:54

1
1 1

1001050
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j PRELIMINARY RADIOLOGICAL ASSESSMENT

OF THE

•^ LI TUNGSTEN FACILITY. GLSN.COVE. NY

December. 1989

rganization, inc.

post office box 791 • peekskill, new york 10566 • (914) 737-7200
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1J
PRELIMINARY RADIOLOGICAL ASSESSMENT

OF THE

LI TUNGSTEN FACILITY, GLEN COVE, NY

Prepared for:

-~—s . Glen Cove Development Corp.
34 Market Place

Baltimore, Maryland 21202

Prepared by:
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EXECUTIVE SUMMARY

-4^ The tungsten refining process at Li Tungsten utilized ores
containing low levels of natural thorium and uranium at

-™ concentrations averaging 10 to 20 pCi/g. About 2000 cubic yards
_j of unprocessed and semi-processed ore are stored in and around

the main factory on parcel A in thousands of decaying drums and
crates. Ambient gamma fields near this material ranges from 10

1 to 30 uR/hr with levels in the 50-500 uR/hr range at 1 cm.
,-*J Radon, thoron, and airborne long-lived alpha levels measured in

the main (Dice) Building are within acceptable levels. The
~1 unprocessed and semi-processed ores thus do not present a
j significant radiological hazard.

^, After tungsten is removed from these ores, the radionuclides
• become more concentrated in the waste products which take the

~«! form of hard, concrete-like rocks, or slag, and various type of
granular material. Radionuclide levels in the waste products

""*< approach 1000 pC/g and thus pose an internal radiation hazard if
dusts become airborne, and an external radiation hazard by
emission of beta-gamma radiation at levels in the 1 to 10 mR/hr
range. There are about 500 to 1000 cubic yards of these higher
level waste products piled on the ground on all 3 parcels. About
10,000 cubic yards of lower radioactivity soils and other waste
materials are also piled on parcels B and C. The presence of
any higher activity materials buried at greater depths under
these piles is presently unknown. No significant radionuclide
migration from the site via surface water run-off was detected.

-̂
A small amount of thorium metal processing also was performed at
Li Tungsten. About 200 Ibs of thorium metal (reading 65 mR/hr),
several pails of what may be monazite or zircon sand, and 3
small furnaces with gamma levels in the 10-20 mR/hr range were
found. These thorium process materials pose a greater
radiological hazard than do the tungsten process materials.
Fortunately, there is a small quantity of thorium materials
which can be easily packaged and disposed. As of December 11,
1989, 113 cu.ft. of these highly contaminated materials and
equipment have been removed from the site. Areas of thorium
contamination remaining at the site include: a 1000 sq.ft.
asphalted area in parcel A contaminated to 4500 dpm alpha/100
sq. cm.; a 2000 sq.ft. heavily vegetated area in parcel C with
soil contaminated to about 1000 pCi/g; and a brick-lined pit
behind the laboratory where thorium solutions were known to have
been stored.

E-l
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~j This survey identifies 9 specific areas of concern: 7 completely
Ĵ —-s, within the controlled area and 2 near the perimeter fence

affecting both the controlled and uncontrolled areas. Five of
-~5 these areas have been remediated in December, 1989. The data
j presented in this report shows pre-remediation radiation levels,

however, when remediated areas are discussed, they are marked
with "remediated". The 4 remaining areas include: the heavily

1 vegetated area on parcel C discussed in the proceeding paragraph
-' ("3-5 mR/hr), a pile of 6-12" slag rocks on the northern end of

parcel C ("1-3 mR/hr), a pile of large (3 ft diameter) slag
~1 rocks along the northern fence of parcel A ("1-3 mR/hr) causing
j ,160 uR/hr through the fence, and buried waste under the north

fence of parcel A causing 300 uR/hr near the ground surface on
~, the uncontrolled side of the fence. Remediation of these areas

; will require excavation with heavy equipment.
ry»i»

In general, the building structural components and factory
"" equipment are not significantly contaminated.. Most horizontal

surfaces have an easily removable layer of ore dust. However,
radiation measurements from many vats and tanks, indicate that
their internal surfaces may have been contaminated with
radionuclides during the various heating and chemical processing
stages of tungsten refining. Closer investigation of the tank
and vat interiors should be performed after their contents are
characterized and removed.

Standard contamination -control procedures outlined in the site
/"> safety manual will adequately protect chemical and radiological

remediation teams from internal radiation exposure at the site.
The remaining sources of significant external radiation (>2
mR/hr) have been roped-off.

Potential for exposure of the public is very low. The 2 areas
of concern at the northern fence of the main parcel along Herb
Hill Road have elevated radiation levels (0.1-0.3 mR/hr) on the
grassy area between the road and the fence. Radiation levels
from these sources drop off to background within 4-6 feet of
the fence and pose no hazard for persons on foot or in vehicles
on Herb Hill Road.

E-2
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1.0 INTRODUCTION

The Li Tungsten facility consists of 26 acres on which exist
i buildings (over 300,000 sq.ft. of floor area), forested areas,

~T ponds and swampy areas. The site was operated from the 1940's
__ to the 1980's as a tungsten refining and processing facility and
1 is now abandoned.
4-*>M

Tungsten ore, or schelite, was obtained by Li Tungsten from
~1 mines in Canada and China. In addition to tungsten, schelite
] contains the naturally-occurring, thorium and uranium series of

radionuclides. These radionuclides are concentrated by the
_, tungsten refining process so thai, the intermediate and waste

; products may pose a radiation hazard.
-,W

Schematics of the Thorium-232 and Uranium-238 decay series are
"""! shown in Figures 1.1 and 1.2. The Uranium-235, or Actinium,
J series is also present with the U-238 series, but at much lower

levels. Radionuclides from these 3 series emit alpha, beta, and
gamma radiation and thus pose both external and internal
radiation hazards when found in high concentrations.

Approximately 12,000 cu.yards of ores and slags have been found
on site. Most of this material occurs in piles on the two
forested parcels of land. However, about 2000 cu.yards of
material is contained in thousands of decaying drums and crates
located in the main plant building.

Thorium occurs naturally in soil at a background level of about
,—^ 1 pCi/g, or about 9 ppm (ref: NCRP 45). Uranium-238 and its

progeny, including Radium-226, occur naturally in soil at a
concentration of 0.6 pCi/g (ref: NCRP 45). Thorium
concentrations in the various ore samples from the site range
from background to 10's of pCi/g. Concentrations in slag,
sludge, and other waste products range from 100's to 1000's of
pCi/g. For comparison, the limit for unrestricted use, or
"clean", soil in New York State Code Rule 38, Table 5 is 500 ppm
source material, or 55 pCi/g Thorium or 180 pCi/g Uranium. The
limit for radium in soil affected by uranium mines and mills is
5 pCi/g from the surface to 15 cm deep and 15 pCi/g below 15 cm
(ref: EPA, 40CFR192 Uranium Mill Tailings Control Act).

Pure thorium is used in metal alloys, as optical coatings on
camera lens, in vacuum tubes, and in arc lamps. It historically
has been thought of as a bulk, low radioactivity material.
"Source material" is a general term referring to thorium or
uranium as metal, ore or bulk material. Any industrial or
educational institution may possess up to 15 Ibs of source
material under a general license without regard to specific
licensing or regulatory authority except disposal (Ref: NYS Code
Rule 38 and NYS Sanitary Code Part 16). Also, possession of
ores or products containing less than 500 parts per million
(ppm) source material are exempt from licensing (NYS Code Rule
38).
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The predecessor company to Li Tungsten, Wan Chang Trading
Company, had a NYS Dept. of Labor radioactive materials license
to work with pure thorium and high level thorium ores. About 10
pails and drums of material having thorium series concentrations
in the 10,000 pCi/g range have been found. One drum contained
about 200 Ibs of thorium metal. These are likely remnants of
the thorium work which should have been discontinued when the
license was terminated in the early 1970's.

2.0 OBJECTIVES

The objectives of this survey are to:

1. assess the types, quantities, and concentrations of
radionuclides present at the site;

2. identify radiological hazards that may be encountered by
chemical and radiological remediation teams; and

3. identify radiological hazards that may cause exposure to the
general public.

4. identify for subsequent removal and disposal up to 15 drums
material exhibiting elevated radiation levels over 1 mR/hr.

The present project is intended to be an initial screening
survey utilizing survey instruments and approximately 150
soil/process material samples.

3.0 MEASUREMENTS PERFORMED

A map of the site was overlaid with a 25'x25' grid. Gamma
radiation exposure It/els were measured using a Nal probe, or
microR meter/ at site locations within each section of the grid.
Exposure rates from many radiation sources were investigated and
recorded along with ambient exposure rates. A Geiger-Mueller
probe in a large area configuration (pancake probe) was also-
used to investigate the many types of sources found. This probe
is sensitive to alpha, beta, and gamma radiation and is more
directional then the microR meter. The pancake probe is useful
to measure specific sources in the presence of other interfering
sources.
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An alpha scintillation detector was also used to measure fixed
~] alpha contamination. However, these measurements were of
J—N limited use because the source of .alpha radiation, the ore,

; caused self-attenuation of the alpha particles, thus preventing
—, efficient detection. Significant fixed alpha activity was found
j only in a few areas.
'«BJ
--j£g

Wipe tests were performed on floors and equipment in the
~"j Offices, Laboratory, Wire Plant, and Dice Building to assess
J removable alpha and beta contamination. They also proved to be

of limited usefulness because most of the contamination occurred
"1 in the form of low specific activity, ore dust which is not

i collected by wipes in sufficient quantities to be detected.
^.-.-.'i ' '

_, Radionuclide concentrations in solid material were investigated
: by the collection of 152 samples. They included samples of

«J ores, slag, intermediate materials, pond/swamp sediment, and
soil. Soil samples were collected both within the plant
boundaries and around the perimeter. Normally, 3 samples were
collected from each soil sampling location: surface, 6-12", and
12-24" deep. In this way, data concerning radionuclide
leaching, migration or burial could be obtained.

The soil and process material samples were analyzed with a gamma
spectroscopy system using a high purity germanium detector.

. Gamma rays from Ac-228 were used to determine the Th-232
concentration, that of Th-234 and Pa-234m were used to determine
U-238, and that of Pb-214 and Bi-214 were to determine Ra-226.

•~f~^ Gamma rays from other nuclides in the decay chains were analyzed
but the results are not listed in this report unless unusual
chain equilibria were found. These analyses are useful not only
to compare radionuclide concentrations with regulatory
guidelines, but also to gain information on the types of
processes and materials that were used at Li Tungsten.

Several air samples were collected and analyzed for long lived
alpha emitters. The Dept. of Energy's Environmental
Measurements Laboratory also conducted thoron (radon-220)
measurements in the main plant building. The purpose of air
sampling and analyses was to assist in establishing appropriate
levels of protection for on-site workers during implementation
of remedial actions at the site.

The survey was performed during the period June to September,
1989.
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4.0 RESULTS

4.1 EXTERNAL RADIATION SURVEY

• " t ^ ' Readings f r o m the microP. and GM p a n c a k e me te r s are shown in
Appendix A. The microR da ta is p lo t t ed on maps of the plant in

~1 . Figures 4.1 through 4.4 as a g r a p h i c a l r ep resen ta t ion using
iilw cross h a t c h i n g of g r i d s e c t i o n s in w h i c h e l e v a t e d g a m m a

radiation levels were detected.
~^1

J 4.2 WIPE TESTS

] The results of wipe samples are shown in Appendix C. Only 2 of
-j the 274 wipes showed significant removable activity.

J 4.3 AIR SAMPLES

—, Results of 4 air samples for long-lived alpha activity collected
in the Dice Building are shown below:

Table 4.2 - Airborne Alpha Radioactivity Measurements

Sample# Date Location Gross Alpha Cone.

RAD/A-1 6/27/89 Dice Bldg near < 1.7x10-13 uCi/ml
ore pile

RAD/A-2 6/27/89 Dice Bldg near < 1.8x10-13 uCi/ml
.f^ roto kiln
' ' RAD/A-3 6/30/89 Dice Bldg in < 3.8x10-13 uCi/ml

mixing room
RAD/A-4 6/30/89 Dice Bldg in < 2.8x10-13 uCi/ml

mixing room

NYS Code Rule 38 limit
Public: 2x10-12 uCi/ml Th-nat
Occupational: 6xlO~H uCi/ml Th-nat

Radon-222 and Radon-220 (Thorcn) results obtained by the Dept.
of Energy are shown in Table 4.3.

4.4 SOIL/PROCESS MATERIAL SAMPLING

The locations of sample collection are shown in Appendix B. The
results of the samples analysis are shown in Table 4.1.
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> 1000
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Figure 4.1 
- Gamma Radiation Level Diagram

Parcel A: Office, Dice, & Carbide Bldgs.
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Figure 4.2 - Gamma Radiation Level Diagram

Parcel A: Wire Plant, East Bldg, & Loung Area
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Table 4.1
LI TUNGSTEN SOIL / PROCESS MATERIAL

ANALYSIS

-aft

SAHPIE WT PAR- GRID
1 («)CEL 1

PI
P2
P3
P4
P5
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17A
178
17C
18
1%
196
19C
20A
208
20C
21A
218
21C
22A
228
23A
238
23C
24A
248
2SA
256
2SC
26A
268
26C
27A
278
27C

105.9 B 025
lOe.O B G26
74.7 C L35

106.0 C N34
143.5 C F17
145.0 A A5
121.0 A 83
136.5
126.0
110.0
122.0
132.5
167.0
146.0
143.0
113.5
214.5
123.5
159.5
236.5
288.3
191.5
159.5
181.5
145.3
185.0
183.0
172.0
140.0
171.0
162.3
104.5
135.8
138.0
84.7

204.0
100.0
180.5
215.5
166.5
194.5
163.5
160.0
137.0
107.5
320.5
162.5

84
C3
F3
64
65
A4
F9
F13
K17
L16
K7
K4
13
Lll
Oil
on
Oil
014
024
024
024
814
814
814
A8
A8
A8
C4
C4
Ql
01
01
61
61
029
029
029
E31
E31
E31

181.5 A 830
137.5 A 830
187.0 A 830

TH-232t
DAUGHTERS
(PCI/9)

1.34-0.4
1.0 4- 0.4
2.5 4- 0.5
5.2 t- 1.8
1.6 4- 0.3
7.9 4- 0.0
2.6+- 0.4
6.8 4- 2.0
4.7 4- 0.0
9.5 4- 0.0
9.1 4- 0.0
9.5 4- 1.6
175.0 4- 2.0
12.8 4- 0.9
3.7 4- 0.2
80.4 t- 1.9
137.0 4- 2.0
5.4 t- 1.5
8.9 *- 1.1

(1.4 4- 0.0
1220.0 4- 5.0
3.9 4- 0.9
3.0 4- 1.1

(4.0 4- 0.0
2.5 +- 0.4
1.6 4- 0.8

(2.6 4- 0.0
1.2 4- 0.2
5.6 4- 1.1
1.7 4- 0.2
0.9 4- 0.3
20.1 4- 1.2
114.0 t- 2.3
111.0 4- 2.0
3.2 4- 0.5
4.4 4- 0.3
4.7 4- 1.4
3.2 *- 0.8

(2.2 4- 0.0
22.2 4- 1.0
30.9 4- 1.0
2.4 4- 0.2
1.8 4- 0.4
8.3 t- 1.4
1.6 t- 0.4
6.9 4- 0.4
3.0 +- 1.0
2.2 4- 0.7

<2.4 f- 0.0
4.1 f- 0.7

U-2384
DAUGHTERS
(pCi/8)

(1.5 4- 0.0
<2.1 4- 0.0
(3.0 4- 0.0
19.6 t- 3.7

(1.7 4- 0.0
15.6 4- 0.0

<3.3 4- 0.0
54.0 4- 5.6
5.2 4- 0.0

(9.8 4- 0.0
96.0 4- 0.0

(22.7 4- 0.0
(90.0 t- 0.0
8.5 4- 2.8

(3.4 +- 0.0
(32.0 4- 0.0
(27.3 4- 0.0
<6.2 4- 0.0
(5.6 4- 0.0
(4.9 4- 0.0
(144.0 4- 0.0
(3.6 4- 0.0
(6.2 4- 0.0
(4.2 4- 0.0
(3.6 t- 0.0
(4.6 4- 0.0
4.3 4- 1.2

(1.6 4- 0.0
(4.4 4- 0.0
(1.1 t-0.0
(1.2 4- 0.0
30.2 4- 4.3
144.0 4- 9.0
103.0 4- 8.0

(3.4 4- 0.0
(4.5 4- 0.0
(6.0 4- 0.0
(3.6 4- 0.0
(2.9 4- 0.0
10.6 4- 2.8

(13.3 4- 0.0
(2.1 4- 0.0
(2.0 4- 0.0
(15.0 4-0.0
(1.5 4- 0.0
(3.2 4- 0.0
(5.1 4- 0.0
(6.4 4- 0.0
(7.0 4- 0.0
(6.0 4- 0.0

RA-226

(pCi/«)

0.6 4- 0.2
0.6 4- 0.1
1.1 4- 0.2
6.4 4- 0.5
1.04-0.1
2.54-0.3
2.4 4- 0.2
64.0+- 1.0
3.2 4- 0.3

(2.3 4- 0.0
42.1 4- 0.9
29.9 4- 0.8
59.9 4- 1.1
8.7 t- 0.4
3.8 4- 0.1

<2.4 4- 0.0
<5.04-0.0
6.3 4- 0.4
6.8 4- 0.4

(1.1 4-0.0
52.1 4- 1.7
1.74-0.3

(1.6 4- 0.0
l.l 4-0.3
1.74-0.1
1.44-0.2

(1.6 4- 0.0
0.6 4- 0.1
1.8 4- 0.6
0.6 t- 0.1
0.5 4- 0.1
10.2 4- 0.5
104.0 4- 1.4
103.0 4- 1.4
1.6 4- 0.1
1.9 4- 0.1

(2.1 4- 0.0
(2.0 4- 0.0
(1.6 4- 0.0
1.3 4- 0.6

(1.34-0.0
1.3 4- 0.1
0.7 4- 0.2
3.5 4- 0.3
0.7 4- 0.1
1.8 4- 0.2

U.04-0.0
(1.54-0.0
1.3 4- 0.4
1.4 4- 0.2

CPM uR/hr
READING

60 10
60 28
60 10
60 14
60 10
200 22
100 22
1000 900
100 20
100 30
600 25
600 20
4000 1400
300 60
300 20
1000 100
1500 150
150 20
100 40
30 20

10000 1400
300 200
300 300
0 80
60 8
60 6
60 10
60 10
60 10

10
10

SAMPLE DESCRIPTION

60
60

1300 400
3000 600
0 200

800 120
800 120
60 10
60 10
60 10
60 50
80 70
60 10
60 20
0 20
60 15
60 20
0 40
60 10
60 20
0 20

POO SEDIMENT W SIDE OF POND
POND SEDIMENT - E SIDE OF POND
POND SEDIMENT - SU SIDE OF POND NEAR OIL TANK
POM) SEDIMENT - E SIDE OF POND NEAR OIL TAN*
POND SEDIMENT - E OF DICKSON, RUNOFF FROH LANDFILL
BLACK ORE SPILLED - NH CORNER
BROW ORE - NU CORNER
BUCK ORE - NU CORNER
GRAY ORE - NU CORNER
LT. BROUN POWER - NEAR VEST DICE
OK. BROUN GRANULAR - NEAR IEST DICE
GRAY BROW POWDER - NEAR WEST DICE
LARGE SLA6 BOULDER - NU CORNER
OK. GRAY STONE/GRANULAR
RED/BROUN IN CRATE
6RAY/8ROUN/WITE IN CRATE PD163 06 - DICE
GRAY CHUNKS IN PILE - DICE
GRAY PONDER DRUM D27 - DICE KILN BAY
BLACK FLOOR DIRT - IEST DICE
BLACK METALLIC FINES F3 - DICE
6RAY SLAG ROCKS IN DRUM IN FENCE AREA - DICE
SOIL AT BULKHEAD DICE LOADING DOCK - SURFACE
SOIL AT BULKHEAD DICE LOADING DOCK - 6'
SOD. AT BULHEAD DICE LOADING DOCK - 12'
DRAIN IN ALLEYUAY - DICE
SOIL AT BULKHEAD AT EAST BLDG - SURFACE
SOIL AT BULKHEAD AT EAST BLD6 - 12'
SOIL AT BULKHEAD AT EAST 8LD6 - 24'
SOIL NEAR FRONT GATE INSIDE FENCE - SURFACE
SOIL NEAR FRONT 6ATE INSIDE FENCE - 12'
SOIL NEAR FRONT GATE INSIDE FENCE - 24*
SOU AT HOT SPOT UNDER NORTH FENCE - SURFACE
SOIL AT HOT SPOT UNDER NORTH FENCE - 6'.
SOD. AT HOT SPOT UNDER NORTH FENCE - 15'
SOIL AT UTILITY POLE NEAR POOL - SURFACE
SOIL AT UTILITY POLE NEAR POOL - 6'
SOIL AT BULKHEAD SU CORNER - SURFACE
SOIL AT BULKHEAD SU CORNER - 6*
SOIL AT BULKHEAD SU CORKR - 12' HIT SOLID
SOIL AT UEST FENCE - SURFACE
SOIL AT WEST FENCE - 4* HIT CONCRETE
SOIL AT BULKHEAD LOUNGE - SURFACE
SOIL AT BULKHEAD LOUNGE - 12'
SOIL AT BULKHEAD LOUNGE - 24*
SOIL BEHIND UIRE OEPT. SOUTH - SURFACE
SOIL BEHIND UIRE OEPT. SOUTH - 12'
SOIL BEHIND UIRE DEPT. SOUTH - 24*
SOIL BEHIND UIRE DEPT. NORTH - SURFACE
SOIL BEHIND UIRE DEPT. NORTH - 6'
SOIL BEHIND UIRE DEPT. NORTH - 12'
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28A
288
28C
29
30A
306
31A
32A
33A
34
35A
356
35C
36A
368
36C
37A
378
37C
38
39A
396
39C
40A
406
40C
41
42
43
44A
446
44C
45
46A
468
46C
47A
48A
486
48C
49*
50A
506
50C
51A
516
51C
52A
528
52C
53A
536
53C
54A
548
54C
55A
55B

158.0
225.5
207.5
165.0
215.1
151.3
243.5
240.0
120.0
209.3
130.3
186.0
170.3
224.5
298.0
160.8
192.5
191.1
189.5
184.5
215.0
158.6
133.0
137.5
222.0
170.5
147.2
127.7
129.3
187.2
198.0
171.5
118.0
133.0
160.0
170.5
152.2
185.0
195.0
200.0
169.3
110.0
130.0
157.0
129.3
159.5
173.6
105.2
205.5
168.0
244.0
147.0
140.5
235.4
228.1
187.6
254.0
283.0

A
A
A
A
A
A
A
A
A
A
B
B
B
6
B
B
B
6
B
B
B
8
6
8
B
6
6
B
B
B
8
6
B
B
6
B
6
6
B
B
B
6
B
6
B
B
B

C
C
C
C
C

B24
624
624
624
627
G27
H27
H28
C25
F26
K34
K34
K34
F34
F34
F34
A34
A34
A34
G21
F22
F22
F22
023
D23
023
F21
E20
D20
E18
E18
E18
H19
118
118
118
F17
E15
E15
E15
HIS
F2
F2
F2
LI
U
LI
A3
A3
A3
J29
J29
J29
K38
K38
K38
S31
S31

3.9+-
3.2 +-
1.5 +-
18.2 +-
2930.0
21.0 f
1.7 +-
256.0 t
3.2+-
24.7 +-
1.5*-
2.1 t-
1.7*-
1.7*-
1.7+-
2.5+-
1.3+-
1.2*-
1.3+-
2.2+-
3.6+-
2.6+-
6.0+-
22.4+-
3.9+-
(4.5*-
20.1+-
2.2+-
8.7+-
(3.3+-
1.7*-
3.5+-
6.0+-
4.9+-
2.6+-
3.4*-
(1.6+-
2.2*-
1.2+-
1.2+-
16.2+-
1.4*-
L8+-
1.3+-
1.5+-
U+-
1.4+-
1.8 t-
0.9*-
(1.2*-
3.1+-
3.3*-
6.0+-
(2.7+-
(0.6 *•
(0.5 +-
(1.9 +-
(1.4 +-

0.4
0.7
0.6
0.9
+-10.0
0.0
0.0
-2.0
0.7
0.7
1.1
0.5
0.8
0.4
0.4
0.6
0.4
0.6
0.5
0.5
0.3
0.4
0.5
1.3
0.7
0.0
0.9
0.5
1.4
0.0
1.0
0.9
1.4
1.2
0.8
0.8
0.0
0.5
0.7
0.7
•1.1
0.4
0.4
0.3
0.3
0.3
0.2
0.8
0.2
0.0
0.6
1.3
1.2
0.0
0.0
0.0
0.0
0.0

<6.5 +- 0.0
(3.4 +- 0.0
(3.3 +- 0.0
(5.8 +- 0.0
(142.0 +- 0.0
(20.0 +- 0.0
(6.0 +- 0.0
(21.6 +-0.0
2.7 +- 1.3
18.4 +- 3.3
(3.3 t- 0.0
(4.2 +- 0.0
(2.2 +- 0.0
(2.2 +- 0.0
(3.8 +- 0.0
(2.4 +- 0.0
(2.7 +- 0.0
(2.8 +- 0.0
(2.0 +- 0.0
19.2 +- 1.6
(6.2 *- 0.0
(3.2 +- 0.0
(5.0 +- 0.0
29.7 +- 4.9
(7.7 +- 0.0
4.8 +- 2.0
187.0 +- 5.0
(2.9 t- 0.0
(12.5 +- 0.0
(3.2 +- 0.0
(6.8 +- 0.0
(5.2 +- 0.0
6.6 +-2.3
20.6 +- 3.5
(8.9 +- 0.0
5.5 +- 1.9
(2.2 +- O.J
(2.0 t- 0.0
(1.9 +- 0.0
(2.0 +- 0.0
25.9 +- 3.6
(3.1 *- 0.0
(1.3 +- 0.0
(2.6 *- 0.0
(1.3 +- 0.0
(2.2 *- 0.0
(1.0 +- 0.0
(5.5*- 0.0
(1.9+-0.0
(1.0 *- 0.0
(3.4 +- 0.0
(6.8 *- 0.0
(9.0 *- 0.0
(5.3 +- 0.0
(0.8 +- 0.0
(1.1 +- 0.0
(3.1 +- 0.0
(3.8 +- 0.0

1.7 t- 0.1
(0.9 +- 0.0
1.0 +- 0.1
(2.6 +- 0.0
(12.0 +- 0.0
U.3+-0.0
2,0 +- 0.2
(2.8 +- 0.0
0.8 +- 0.2
141.0 +- 0.5
10.9 +- 0.2
1.2 +- 0.1
1.2 +- 0.1
1.4 t- 0.1
1.0 +- 0.1
1.7+-0.1
0.8 +- 0.1
1.0 +- 0.1
0.9 +- 0.1
1.0 +-O.I
2.0 +- 0.1
1.8 +-0.1
2.9 +- 0.2
42.8 +- 0.8
2:6 +- 0.2
2.8 +- 0,3
110.0 +- 7.0
1.2 +- 0.3
1.5 +- 0.5
1.1 +-0.4
-1.3 '+-0.3
(2.1 +- 0.0
4.7 +- 0.4
20.4 +- 0.6
3.1 +-0.3
3.2 +- 0.5
(0.4 +- 0.0
1.3 +- 0.1
1.2 +- 0.1
0.9 +- 0.1
35.3 +- 0.7
0.6 +- 0.1
0.7 +- 0.1
0.7 *- 0.1
0.6 +- 0.1
0.6 +- 0.1
0.6 +- 0.1
(1.5 +- 0.0
0.4 +- 0.1
0.5 *- 0.1
(1.3 *- 0.0
1.8 +- 0.3
1.6 *- 0.5
1.4 +- 0.2
0.7 +- 0.1
0.5 +- 0.1
0.6 +- 0.2
(0.7 +- 0.0

60
60
60
600
100
1500
200
200
200
500
60
60
60
60
60
60
60
60
60
200
250
250
250
300
250
200
1000
60
100
60
60
60
60
200
100
100
100
60
60
60
400
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60

10
10
10
200
400
400
50
140
20
80
10
15
15
10
12
12
10
12
12
50
40
60
60
50
30
30
250
15
25
20
17
17
25
40
30
30
18
15
12
12
80
10
15
15
10
15
15
10
17
17
10
25
25
10
15
15
10
10

SOIL BEHIW) LAB *AR SUMP - SURFACE
SOIL BEHIND LAB NEAfi SUP - 12'
SOIL BEHIND LAB NEAR SUMP - 24'
SOIL FROM BRICK SUMP BEHIND LAB
YARD DIRT UNDER OUTDR STAIR AT UIRE DEPT
1' ASPHLT I STAIR HIRE OEPT 4SWDM/100SQCN
YARD DIRT UHDER TAW BETUEEN EAST BLD6 i UIRE DEPT
DIRT/SAM) AT EAST FENCE NEAS LILCO
SOIL BEHIND LAB AT END OF PORCH
GRAY POUDER FROH SCOOP ELEVATOR UIRE YARD
SOIL SE CORNER - SURFACE
SOIL SE CORNER • 6' (UNDERGO UATER)
SOIL SE CORNER - 12' (UNDERGRD UATER)
SOILS SIDE-SURFACE (UET AREA)
SOIL S SIDE - 6* (WET AREA)
SOIL S SIDE - 12' (UET AREA)
SOIL SU CORNER - SURFACE
SOIL SU CORNER • 6'
SOIL SU CORNER - 12'
BLACK PILE AT 2 O'C
SOIL BEHIND RAD/S38 PILE - SURFACE
SOIL BEHIND RAC/S38 PILE - 6'
SOIL BEHIND RAO/S38 PILE - 12'
SOIL BETUEEN DROP OFF t POND - SURFACE
SOIL BETUEEN DROP OFF I POND - 6'
SOIL BETUEEN DROP OFF I POND - 12'
BUCK PILE AT 3 O'C
6RAY PILE AT 4 O'C
GRAY SHALE-LIKE PILE AT 5 O'C
SOIL IN CENTER OF RING OF PILES - SURFACE
SOIL IN CENTER OF RING OF PILES - 12'
SOIL IN CENTER OF RING OF PILES - 24'
fiRAY PILE AT 12 O'C
SOIL BEHIND PILES AT 11 O'C - SURFACE
SOIL BEHIW) PILES AT 11 O'C - 12'
SOU. BEHIM) PILES AT 11 O'C - 24'
PILE OF SOIL AT 9 O'C
SOIL BEHIND PILES AT 9 O'C - SURFACE
SOIL BEHIND PIUS AT 9 O'C - 6'
SOIL BEHIND PILES AT 9 O'C - 12'
SOIL TROH HOT SPOT AT 11 O'C
SOIL FROH NU CORNER - SURFACE
SOIL FROH NU CORNER - 12'
SOIL FROM NU CORNER - 24'
SOIL FROH NE CORNER - SURFACE
SOIL FROH NE CORNER - 12'
SOIL FROH NE CORNER - 24'
SOIL FROH NE CORNER OUTSO FENCE - SURFACE
SOIL FROH NE CORNER OUTSO FENCE - 12'
SOIL FROH NE CORNER OUTSO FENCE - 24*
SOD. BETUEEN EAST t LOUNGE BLDGS - SURFACE
SOD. BETUEEN EAST t LOUNGE BLDGS - 12*
SOIL BETUEEN EAST I LOUNGE BLDGS - 24*
SOIL FROH RUNOFF N CORNER OUTSO FENCE - SURFACE
SOIL FROH RUNOFF N CORNER OUTSO FENCE - 12'
SOIL FROH RUNOFF N CORNER OUTSO FENCE - 24'
SOIL BY SE FENCE AT UMDGRD OIL PIPE - SURFACE
SOIL BY SE FENCE AT UND6RO OIL PIPE - 12'
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55C
56A
568
56C
57A
578
57C
58A
588
59A
596
59C
60A
606
61A
61B
61C
62A
626
62C
63A
638
63C
64A
64B
64C
65A
66
67
68
69
70
71
72
73A
74A
75A
76A
80A
81A
82
83A
84A
65A

245.5
190.5
174.5
188.0
233.0
221.2
228.1
163.8
172.6
211.5
198.7
209.8
212.0
203.2
180.5
194.0
177.5
95.0
179.2
124.4
181.0
141.0
200.7
247.8
189.0
207.5
177.5
207.0
217.5
209.0
144.0
200.5
161.4
235.0
238.5
231.2
161.0
176.0
150.0
202.0
185.9
136.3
178.0
324.7

C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C

531
S24
S24
S24
S10
510
S10
Rl
Rl
AA2
AA2
AA2
030
030
P27
P27
P27
K13
K13
K13
013
013
013
F10
F10
F10
ce
E5
C5
E3
C4
F2
K2
G4
L2
G13
A18
A10
027
029
«25
J27
J31
K37

(1.7 +-
1.S+-
1.0+-
(0.7+-
(2.1 t-
2.4+-
1.8 +-
(0.6 +-
0.8 +-
(1.0 +-
0.5 +-
(1.4 +-
(0.5 +-
(0.9 +-
1.9+-
5.4+-
(2.1 +-
948.04

0.0
0.8
0.4
0.0
0.0
0.8
0.7
0.0
0.4
0.0
0.3
0.0
0.0
0.0
0.8
0.0
0.0
-7.0

278.0 +- 3.0
92.0 +- 2.0
2.9+-
(3.9 +-
(3.7+-
1.5+-
1.3 +-
(2.1 +-
(2.6 +-
2.5 +-
(2.0 +-
(2.2 +-

0.8
0.0
0.0
0.6
0.0
0.0
0.0
0.7
0.7
0.0

173.0 +- 3.0
38.3 +- 1.3
283.0 +- 3.0
(1.7+-
(2.6+-
1.2*-
(0.9 +-
0.7+-
(2.5+-
6.2+-
11.0*
5.8+-
<3.3 *-
0.9 +-

0.0
0.0
0.7
0.0
0.4
0.0
0.8
•0.8
1.2
0.0
0.5

(2.4 +- 0.0
(3.2 +- 0.0
(1.5+-0.0
(1.2 +- 0.0
(5.1 +- 0.0
(3.1 +- 0.0
(3.2 +- 0.0
(1.2+-0.0
(1.1 +-0.0
(0.9 +- 0.0
(1.0 +- 0.0
(2.0 +- 0.0
(0.9 +- 0.0
(1.0 f- 0.0
(4.2 +- 0.0
(6.4 +- 0.0
(3.3 +- 0.0
(113.0 +- 0.0
(45.0 +- 0.0
(33.0 +- 0.0
(5.2 +- 0.0
(4.8 +- 0.0
(5.5 +- 0.0
(2.7 +- 0.0
(3.2 •+- 0.0
(5.6 +- 0.0
(3.0 +- 0.0
4.6 +- 1.4
(2.7 +- 0.0
(3.8 +- 0.0
120.0 +- 10.0
(18.0 +- 0.0
256.0 +- 15.0
(4.3 +- 0.0
(5.4 +- 0.0
(2.8 +- 0,0
(1.2+-0.0
(1.3 +- 0.0
(8.3 +- 0.0
(7.3 +- 0.0
9.2 +- 3.5
(5.8 +- 0.0
(3.2 +- 0.0
(1.8 +- 0.0

(1.1
(1.7
0.6
0.5
0.8
(1.6
0.8
0.7
0.5
(0.4
0.5
0.5
0.6
0.7
(1.5
1.6
(1.5

t-
t-
i-
t-
+-
t-
+-
t-
t-
t-
t-
*-
t-
f-
t-
t-
+-

(23.0 +•
(3.8
(3.8
1.1
1.7
1.1
1.1
(0.7
0.9
(0.8
3.1
1.3
1.5

+-
<*-
+-
t-
t-
t-
+-
+-
+-
t-
f-
t-

134.0

0.0
0.0
0.1
0.1
0.4
0.0
0.3
0.1
0.1
0.0
0.1
0.1
0.1
0.1
0.0
0.3
0.0
•0.0
0.0
0.0
0.4
0.5
0.3
0.3
0.0
0.3
0.0
0.3
0.3
0.2
+-2.0

88.2 +- 1.0
192
1.5
1.0
(1.6
0.6
0.5
1.6
5.1

.0
t-
t-
t-
t-
t-
+-

+-2.0
0.2
0.3
0.0
0.1
0.1

•0.3
+-0.3

10.8 +- 0.4
7.7
0.7
1.3

t-
+-
i-

0.4
•0.3
•0.1

60
60
60
60
60
60
60
60
60
60
60
60
60
60

1000
300
300
2000
11000
10000

60
60
60
60
60
60
60
200
60
60

4000
2000
10000

60
60
60
60
60
100
60
250
60
60
60

10
10
18
18
12
20
20
10
15
10
15
15
10
10
160
80
80

1500
3000
1700
10
10
10
10
12
12
10
20
12
10

1000
400
1400
20
11
10
10
10
20
30
20
20
10
20

SOIL BY SE FENCE AT UND6RD OIL PIPE - 24'
SOIL BY E FENCE AT WE E OF DICKSON - SURFACE
SOIL BY E FENCE AT SATE E OF DICKSON - 12'
SOIL 8Y E FENCE AT GATE E OF OICXSON - 24'
SOIL BY E FENCE AT BEMBOU SATE - SURFACE
SOIL BY E FENCE AT 8ENBOU SATE - 12'
SOIL BY E FENCE AT 8ENBOU SATE - 24'
SOIL NE CORNER - SURFACE
SOIL NE CORHER - 12'
SOIL NW CORNER OUTSO FENCE - SURFACE
SOIL NU CORNER OUTSO FENCE - 12'
SOIL NU CORNS; OUTSO FENCE - 24'
SOIL IN OIL TAJK BASIN - SURFACE
SOIL IN OIL TANK BASIN (OILY) - 6'
SOIL FROM HOT SPOT ON OIL BASIN BERM - SURFACE
SOIL FROH HOT SPOT ON OIL BASIN BERM - 12'
SOIL FROH HOT SPOT ON OIL BASIN BERM - 24*
SOIL FROH HOT SPOT IN FOREST N OF OICKSON-SURFACE
SOIL FROH HOT SPOT IN FOREST N OF DICXSON - 6'
SOIL FROM HOT SPOT IN FOREST N OF DICXSON - 12'
SOIL FROH SANDY SPOT N ? DICKSON -SURFACE
SOIL FROM SANDY SPOT N OF OICKSON - 12'
SOIL FROH SANDY SPOT N OF DICXSON - 24'
SOIL FROH LANDFILL RUNOFF NEtt SPHERE - SURFACE
SOIL FROH LANDFILL RUNOFF NEAR SPHERE - 6'
SOIL FROH LANDFILL RUNOFF NEAR SPHERE - 12*
SOIL FROH SPRING S OF LANDFILL
SLAG ROCKS FROM LANDFILL S OF PROWE TMK
SAJC FROH LANDFILL SU OF PROPANE TANK
MATERIAL FROM LANDFILL AT FENCE NEAR PROPANE TK
BLACK PILE IN LANDFILL E OF PROPANE TANK
BROW PILE IN LANDFILL N OF PROPANE TAHK
SLAG ROCKS FROH LONG PILE NE OF PROPANE TANK
MATERIAL FROH LANDFILL IN GULLY E OF PROPANE TANK
SOIL FRM RUNOFF BETWEEN LANDFILL 4 DICKSON LANE
SOIL FROH LANDFILL RUNOFF FEAR LOUER POND - SURFAC
SOIL FROH MID-SE CORNER
SOIL FROM y SIDE AT FENCE
SOIL FROM MUD POOL S OF WAREHOUSE
SOIL FROH 2ND HUD POOL S OF UAREHOUSE
SPILLED BLACK ORE S OF VA&HOUSE
SOIL FROH OIL TAJK BERN SU OF WflEHSE, U OF TA*
SOIL FROH OIL TANK BERH, SU OF TA)K
SOIL FROH SU CORNER POND RUNOFF INSIDE FENCE

4g
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L. I.. J L._J

TABLE 4.3
LI TUNGSTEN CO., DICE BUILDING

RADON/THORON PROGENY AIRBORNE CONCENTRATIONS

TIME LOCATION RADON/THORON AIRBORNE CONCENTRATIONS
Po-218 Pb-214 Bi-214 Pb-212 Bi-212

Bq/m3

(pCi/1)

WORKING
LEVEL(WL)

GRAB* INTEGRATING**

.*».

8/29/89
10:54 am

8/29/89
11:39 am

8/29/89
12:20 pm

8/29/89
1:00 pm

* Grab filter sample

East Dice

West Dice

Central Dice

Outside
Entrance

— Sampling
** Alpha Prism Integrating Monitor

36.
( i

39.
(1

39.
(1

1.
( .

6
.0)

9
.1)

6
- 1 )

72
05)

8.
(0

32.
(0

32.
( .

1.
( .

time 30 minutes
-- Sampling

1

7

22)
7
(

27
88) (

2 20
87) (

3
0

»

4) .

Total
t ime 16.5

Applicable limits for non-occupational

101068

111 Bq/m3

370 Bq/m3

148 Bq/m3f

(3 pCi/1) Rn-222 and

(10 pCi/1) Rn-220 and

(4 pCi/1) Rn-222 and

1
(

.4
0 .2 )

.2
- 7 4 )

.2
.55)

.1
.03)

65.6 1
(1.8) (

18.2
( . 4 9 ) (

14.0
( . 3 8 ) (

0.01
( .0003)

1.7 0.23 0.33
0.32)

9.95 0.07
. 2 7 )

3.0 0.06 0.09
.08)

0.03 4.0E-04
( .0008)

WL (Rn-222 and Rn-220 progeny)
hours ; Thoron WL (Rn-220 progeny)

exposure:

progeny

progeny

progeny

(NYS

(NYS

(EPA

GR 38)

CR 38)

guidline)

The data in this table were provided by the US Dept. of Energy,
Environmental Measurements Laboratory.



5.0 DISCUSSION
Ĵ

5.1 EXTERNAL RADIATION LEVELS
~~!J Some materials and equipment have been found to cause gamma

. radiation levels of 1 to 3 mR/hr <§ 1 cm and beta-gamma radiation
levels estimated to be up to 65 mR/hr. Radiation levels drop

""] off rapidly as one moves a few feet from a source. Ambient,
*J whole body, gamma radiation fields range from 0.01 mR/hr to

0.03 mR/hr.™j
j Eight specific locations were found to have gamma radiation

levels significantly higher than other areas of the plant.
^ These sources emitted gamma radiation levels greater than 1

; mR/hr and beta-gamma levels greater than 3 mR/hr. One
-^ additional area exhibited elevated gamma levels beyond the

property line. These 9 areas of concern are described below:

^ 1. parcel A, grid A4: in yard area near north fence, large slag
rocks (~1 meter in diameter) reading 1.4 mR/hr gamma, 10,000 cpm

~5 (approx. 3 mR/hr) beta-gamma, 175 pCi/g Th-232, and 60 pCi/g Ra-
; 226; Gamma exposure through fence (property boundary on Herb

Hill Road) is 160 uR/hr, dropping to background levels in the
__ street.

2. parcel A, grid Q9 and Lll: in Dice Bldg., 1-30 gal. drum and
6 two-gallon pails reading > 3 mR/hr gamma and 12,000 cpm

f"*"̂  (approx. 3.5 mR/hr) beta-gamma; (remediated)

3. parcel A, grid 117: in Dice Bldg., 1 three-gallon pail and 2
small furnaces (I'xl'x2') reading > 3 mR/hr gamma and 100,000
cpm (approx. 30 mR/hr) beta-gamma; (remediated)

4. parcel A, grid D30: in Wire Plant, 2 two-gallon pails and
other bagged materials in a yellow radwaste box reading > 3
mR/hr gamma; (remediated)

5. parcel A, grid F28: in Wire Plant, a 30 gallon drum
containing about 200 Ibs of thorium metal chunks reading 65
mR/hr beta-gamma and 66,000 pCi/g Th-232 (ref: EPA analysis);
and a furnace (3'x2'x2') reading 50,000 cpm (approx. 15 mR/hr)
beta-gamma; (remediated)

6. parcel B, grid J19: in heavily vegetated area, corroded 55-
gallon drum containing soil, reading > 3 mR/hr gamma and 40,000
cpm (approx. 12 mR/hr) beta-gamma; (remediated)

7. parcel C, grid H2: filled area on north portion, pile
(approx 25'x 6' x 3' high) of small slag rocks reading 1.4 mR/hr
gamma, 10,000 cpm (approx. 3 mR/hr) beta-gamma, 283 pCi/g Th-
232, 256 pCi/g U-238, and 192 pCi/g Ra-226;
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8. parcel C, grid J13-14: approx. 2000 sq.ft., heavily vegetated
area north of Dickson Warehouse: soil contaminated with
suspected pure thorium, reading 3 mR/hr gamma, 15,000 cpm
(approx. 4.5 mR/hr) bet a-gamma, 948 pCi/g Th-232, and no
detectable U-238 or Ra-226;

9. Under north fence, parcel A, grid A8: contaminated soil under
controlled area fence approx. 45' long x 4' wide, reading 0.7
mR/hr gamma, 300 cpm beta-gamma, 114 pCi/g Th-232, 144 pCi/g U-
238, and 104 pCi/g Ra-226. Radiation levels on uncontrolled
side of fence: 300 uR/hr at ground surface, dropping to
background levels in the street.

5.2. SURFACE CONTAMINATION

Spilled ore and slag are not considered surface contamination
because the radionuclides are trapped within the ore matrix and
do not adhere to the surface on which the ore is located.
Radionuclide concentrations in the ore and most slags are too
low to be detected in quantities collected by wipe tests. Alpha
scintillation measurements and wipe tests of surfaces covered
with ore dust have not shown any significant radioactivity. The
higher level slag rocks and intermediate process materials do
show detectable alpha radiation emitted from their surfaces,
however, the alpha levels are low relative to the beta-gamma
levels emitted.

Only a few areas of the tungsten processing plants showed true
surface contamination. Some steel vats in the mixing room of
the Dice Building and 1 empty steel tank near the east building
with an open inspection port showed total alpha contamination
levels of 4000 to 8000 dpm/100 sq cm. Beta-gamma contamination
of these surfaces were approximately 1.5 to 2 mR/hr at 1 cm.
Contamination of these steel surfaces may have occurred from
contact with the various radioactive elements while dissolved in
the various acidic or basic solutions used in the tungsten
refining process. Many other tanks and vats exhibiting elevated
levels of gamma radiation may also prove to have internal
surface contamination, however, gaining internal access to test
all such items was not possible during this survey due to the
presence of unknown and potentially hazardous chemicals.

More surface contamination of floors and equipment was expected
in the laboratory and wire plant because about 200 Ibs of
thorium metal, a thorium process furnace, and thorium
contaminated asphalt were found in and around the area. Only 2
wipe samples out of 274 showed any significant alpha
contamination.
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5.3 ASSESSMENT OF AIRBORNE RADIONUCLIDES

J f x > The four air samples collected in the Dice Building for long-
lived radionuclides showed no de tec tab le a c t i v i t y . This is

H expected because there were no machinery , furnaces or o ther
J j processes o p e r a t i n g tha t w o u l d have caused c o n t a m i n a t e d

materials to become airborne.
—*•*

> Radon, an inert gas, will emanate from a stationary pile of
" radium bearing material even when no mechanical disturbance is

occurring. Thus, easily detectable radon levels were found in
• the Dice Building where most of the ore is stored.

. -_<*

The Radon-220 and 222 daughter concentrations measured by the
~! Dept. of Energy in the Dice Building were relatively low. The

I highest radon-220 (thoron) daughter concentration found was 1.8
pCi/1 (as compared to NYS CR 38 limit of 10 pCi/1 for the
general public). The highest radon-222 daughter concentration
found was 1.1 pCi/1 (as compared to NYS CR 38 limit of 3 pCi/1
and EPA guideline of 4 pCi/1 for the general public).

5.4 RADIOACTIVITY IN SOIL AND PROCESS MATERIALS

5.1.1 Process Materials

There are many different types of ores, intermediate process
—s materials, and waste products present at Li Tungsten. Their

colors, densities, and grain size vary widely as can be seen in
their descriptions in Table 4.1. These materials (ores,
intermediate process materials and waste products) are
identified as such from visual observations of containers,
labels and their proximity to various types of process
equipment.

Ores and intermediate process materials (samples 1-7, 9*15, and
34) stored in and around the Dice Building average 23 pCi/g
thorium-232, 27 pCi/g uranium-238, and 21 pCi/g radium-226.
Typical concentrations in raw, unprocessed ore are about 10
pCi/g for all thorium and uranium chain nuclides.

Materials thought to be waste products are present on all three
parcels. They occur in piles seemingly discarded in out-of-the-
way locations. They vary widely in consistency from brown and
black powders to hard rocks of slag ranging from a few inches to
several feet in diameter. Radionuclide concentrations range
from background to over 1000 pCi/g thorium in these materials.
Radionuclide concentrations in the waste products are generally
greater than those in raw ore because as the tungsten is
removed, the mass of the remaining material decreases thus
concentrating the radionuclides. Other physical and chemical
processes during tungsten refining cause further concentration
of certain minerals and radionuclides to very high levels (i.e.,

Y~> > 1000 pCi/g) in selected waste products (see next section).
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About 15 to 20 large slag rocks, 3" in diameter, were found on
parcel A, having a concentrations of 175 pCi/g Th-232 and 59.9
PCi/g Ra-226.

5.1.2 Chain Equilibria

~1 Samples of unprocessed ore showed both thorium and uranium chain
J equilibria, i.e., daughter radionuclides were found in

approximately equal concentrations to that of the parent
~1 radionuclides. Samples of intermediate process materials and
j waste products showed highly disturbed uranium chain equilibria

and slightly disturbed thorium chain equilibria. Uranium chain
_, disequilibrium occurs because of the dissimilar physical

j properties of uranium and radium, e.g., radium (a calcium
-"• > analog) will float to the surface of a furnace melt with the

slag. The uranium, having a density equivalent to tungsten
"";• (19.3 g/cc), will sink to the bottom. Other such separations

are likely in the various chemical ore digestion processes that
may have been performed at Li Tungsten. Uranium chain
disequilibrium will remain for thousands of years because of the
long half-lives of the radionuclides.

Thorium chain equilibrium also will be disturbed by physical and
chemical processes, however, equilibrium will be restored within
60 years or less because of the relatively short half-lives of
the thorium daughter nuclides. Most process material samples at

~7 ~̂N- Li Tungsten show thorium chain nuclides to be near equilibrium
probably because they are relatively old materials (20-30 yrs).

All process materials showed detectable levels of both uranium
and thorium chain nuclides. However, some soil and asphalt
samples showed thorium only. This contamination has probably
resulted from purification and processing of thorium metals
and/or solutions not related to the tungsten process. As
discussed above, after thorium purification, the daughter
nuclides will grow in'xto equilibrium over a 60 year period.
Thus, the age of a batch of pure thorium metal, or contamination
resulting from such, can be estimated from the ratio of the
daughters to the parent.

5.1.3 Soil

Soils tested around the perimeter of the plant contained
radionuclides within normal background concentrations except for
sample location 21, grid A8, parcel A. At this location, waste
appears to have been buried or spilled along a 45* section of
the fence next to Herb Hill Road. Because some of the
contaminated soil appears to be outside of the fence, this area
is of some concern. However, the contamination seems to covered
by a layer of lower level radioactivity soil and sod which

. should prevent its spread until remediation is performed.

8
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The soil around sample location #17 at the end of the Dice
Building loading dock at the bulkhead, showed a general gamma
radiation level of 300 uR/hr but near background radionuclide
concentrations. The source or volume of contaminated soil may
have been relatively small and thus was missed when the soil
samples were collected.

One area of highly contaminated soil was found in the heavily
vegetated area, north of Dickson Warehouse (sample location #
62). This area is cluttered with heavy debris such as concrete
slabs, rusted drums, and piles of soil, wood, and rocks. Sample
62A (943 pCi/g thorium) consisted of rich, forest humus, not
rocky slag as would be expected from observation of other hot
spots. No U-238 or Ra-226 were detected in these samples.
These facts indicate that a highly concentrated thorium powder
or liquid were deposited there. Th-232 daughters were in about

""* 75% equilibrium indicating that the age of the contaminant is
_^ about 30-40 years. This age range is also supported by the

presence of trees growing from the contaminated area that are
about a foot in diameter.

5.1.4 Contaminated Asphalt

Another location where concentrated thorium was thought to have
been spilled is on an asphalted area between the wire
department and the East Building (Sample locations 30, 31 and
32). Fixed alpha levels on the asphalt were about 4500 dpm/100
sq cm and gamma levels about 400 uR/hr at 1 cm. No U-238 or Ra-

1 226 were detected in the samples. The surface of the asphalt
was mostly free of ore dust.

5.1.5 Potential for Radionuclide Migration

Three pond, or swampy, areas exist on the site from which five
sediment samples were collected. Samples PI (parcel B, grid
D24) and P2 (parcel B, grid G26) did not exhibit elevated levels
of radionuclides . The presence of contaminated soil and waste
piles uphill and adjacent to the pond suggests that there is
very limited contaminant migration away from the piles. A
similar situation exists at the filled area on the north portion
of parcel C. While a large quantity of contaminated materials
exist there, samples collected from run-off swales (sample 73,
grid L2; sample 72, grid H4; sample 64, grid G10) and a
downhill pond (sample P5, parcel C, grid F17) showed background
levels of radionuclides.

Sediment samples P3 (grid L35) and P4 (grid P34,35) from the
pond near the large oil tank on parcel C did should slightly
elevated concentrations. Soil samples 84 (parcel C, grid K37)
and 54 (parcel C, grid K38) from the run-off swale southwest of
the pond, indicate that radionuclides were not being
significantly transported from the site via surface water
run-off.
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5.1.6 Materials in Large Tanks
'•Several large tanks (5000 - 20,000 gallon cap.) emit gamma

radiation levels of 30 to 100 uR/hr. They include tank numbers:
231, 232, 233, 1334 (empty), L138, 287, K4, K5, K6, K7, K8, and
K9. Some are constructed of wood, others of steel. These
readings indicate that contaminated liquid, contaminated sludge,
or contaminated interior walls are present within the tank.
Other tanks in the East Dice and West Dice Buildings may also
emit elevated levels of gamma radiation, however, higher levels
of gamma radiation from nearby piles of solid process materials
may have masked radiation emitted from the tanks.

Samples of the liquid contents of many tanks were collected by
Direct Environmental, Inc, in November, 1989. Gamma
spectroscopic analyses show very low radionuclide concentrations
(see Appendix D). The three outdoor, wooden tanks (231, 232 and
233 on parcel A, grid 24-1,J,K), reading 80-100 uR/hr, are
filled with what appears to be clean rainwater. Thus, the walls
themselves must be the source of the radiation. Tank # 1334
(parcel A, grid 24N), an empty steel tank with an open port,
had slightly contaminated internal walls reading about 1000 cpm
on the GM pancake probe and 1600 dpm/100 sq.cm. total alpha.
Sludge samples from the tanks have not be studied at this time.
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APPENDIX A

GAMMA RADIATION LEVELS AND GM READINGS

uR/hr <-•—— microR meter reading
KEY! ———————

cpn . <——— GM pancake probe reading
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APPENDIX B

SOIL AND PROCESS MATERIAL SAMPLE LOCATIONS
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APPENDIX C

WIPE TEST RESULTS
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HEALTH RHYSICS SUR'^EIY
LYSIS RERORT

COLLECTION DATE:9/0;

CUSTOMER: FRED C. HART ASSOCIATES;

SAMPLE NO

10
1 1
1 •'•* **
13
14
15
16
i f'

IS
19
20
21
22
23

26

29
30

Tr'PE OF SAMPLES:
ANALYZED FOR :
STANDARD: AM-241

WIPE_x_
ALPHH

A I R——Lc-MJ-

DETECCTO? GAS FLOW PROPOFT

LOCATION/DES
.-••. r~- i .--. o r I ' — **••MO Lr-IDCi_ !_£.!.•

AS LABELLED
A3 LABELLED
AS LABELLED
AS LABELLED
AS LABELLED
AS LABELLED
AS LABELLED
AS LABELLED
AS LABELLED
AS LABELLED
AS LABELLED
MS LABELLED
AS LABELLED
AS LABELLED
AS LABELLED
AS LABELLED
AS LABELLED
AS LABELLED
AS LABELLED
AS LABELLED
AS LABELLED
AS LABELLED
AS LABELLED
AS LABELLED
AS LABELLED
AS LABELLED
AS LABELLED
AS LABELLED
AS LABELLED

C' ̂ I ~ i I ON
IN DIAGRAM
IN DIAGRAM
IN DIAGRAM
IN DIAGRAM
IN DIAGRAM
IN DIAGRAM
IN DIAGRAM
IN DIAGRAM
IN DIAGRAM
IN DIAGRAM
IN DIAGRAM
IN DIAGRAM
IN DIAGRAM
IN DIAGRAM
IN D'lAGRAM
IN DIAGRAM
IN DIAGRAM
IN DIAGRAM
IN DIAGRAM
IN DIAGRAM
IN DIAGRAM
IN DIAGRAM
IN DIAGRAM
IN DIAGRAM
IN DIAGRAM
IN DIAGRAM
IN DIAGRAM
IN DIAGRAM
IN DIAGRAM
IN DIAGRAM

£T"~"" '"• £''••*

0 . 0+/-2.0
1 . 0+/-3.5
0 . 0+/-2.0
0.0+/-2.8
O.Q+/ -2 .0
0.0+/ -2 .0
0 . 0+/-2.8
0 .0+ / -2 .0
0 . G+/ -2 .G

O . G + / - 2 . 8
0 .0 + ./-2.S
0 . G+/-2.8
0 . 0+/-2.G
G . 0+/-2.G
0 . 0+/-2.0
0.0+/-2.0
1.0+/-3.5
0 .0+/ -2 .G
0.0+/ -2 .0
0 . 0+/-2.G
0 . 0+/-2.0
0.0+/-2.0
0.0+/-2.G
0.0+/-2.8
0.0+/-2.8
0.0+/-2 .G
G . G + / - 2 . G
O.G+/-2.0
0.0+/-2.0
0.0+/-2.0

ACT I 1 . ' I TV
0 . 0 + / - 1
1 t u •»-,•- 3
0 .0+ / - 1
G . 0 + , - 2
o .o+/ - :
0 . 0 + / - 1
O.G + /'- 2
G.O + ,- 1
0 . 0 + / - i

0 .0+ / -
0 . 0+/-
0 ,0-t-/-
0 . 0 + / -
G . G + / -
0.0+/-
O . G + / -
1 ,0-i-/-
G . O + / -
0 . 0 + /-
0 .U + /-
0.0+/-
0.0+/-
0.0+/-
G.O-t-/-
0 .0+/-
0.0+/-
0 .0+/ -
O . G + / -
0.0+/-
O.G+/-

t-'

^

^

'

1
i

i

C:

\
1

1
1A

]
4i
^

2
1
1
3
1
1
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L_~T H R MY S I C S S U R«ŝ  El Y

RLE M̂*£% t_ Y SIS R E R O RT

COLLECTI ON DATE : 9/0 ?/ £:?

CUSTOMER:' FRED C. HART ASSOCIATES

SAMPLE NO

•—' vl'

34
35
36
37

40
41
42

44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61

TYPE OF SAMPLES: WIPE_x_ AIR_LEAK TES
ANALYZED FOP : ALPHA
i • ~ .- • *. 1 p-. • •. ̂ - • . • .• -. r .1 i .•! *O I M' '--JUr-i * •-• I M("i *- *r Jl

DETECTOR: GAS FLOi'J FROPORT.

LQCATIQN7DESC
A •';•'
AS
AS
AS
AS
AS
AS'
AS
AS
Ac*
MC'

AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS

LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED

;R1PTION NET
IN
IN
I N
IN
IN
IN
IN
IN
I N
IN
I N
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN

DIAGRAM
DIAGFn-;
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM

0
0
0
0o
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
3
0
0
0
0
0
0

CPM
. 0 + /-2
.Of/ -2
.0+7-2
.0+/- 2
.0+/-2
.0+7-3
.0+7-2
.0+/-2
.0+7-2
. 0 + 7-2
.0+7-2
.0+7 -2
.0+7-2
.Of/-2
.0+/-2
.0+7-2
.0+7-2
.0+7 -2
.0+7-2
.0+7-2
.0+7-2
.0+7-2
.0+7-2
.0+7-2
.0+7-4
.0+7-2
.0+7-2
.0+7-2
.0+7-2
.0+7-2
.0+7-2

COUNTER

ACTIVITY
,

•

,

•t

•

•

•

•

•

•

•

•

,

•

•

•

•

•

•

•

.

*

•

•

•

•

•

t

•

•

•

0
0
0
8o
5
0
0
8
0
0
0
•I'

0
0
0
0
0
8
0
8
0
0
0
5
0
0
0
0
0
8

0
0o
0
0
2
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
2
0
0
0
0
0
0

. C f •' -

. G + /-

. 0 + •••' -

.0 + 7-

.0+7-

. 0+7-

. 0+7-
,0+/-
. Of .-'-
. 0+7-
.0 + 7-
.0 + 7-
. 0 + -•' -
.0+7-
.0+7-
. 0 + 7-
.0 + 7-
.0+7-
.0+7-
.0+7-
.0 + 7-
.0 + 7-
. 0+7-
. 0+7-
.9 + 7-
.0+7-
.0+7-
.0+7-
.0 + 7-
.0+7-
.0+7-

\

I

i

+L
i
3
\
\
ii
1i
*i
;
'^
1
1
i
1i
1
j£
4

2,'
f
ii
4
1
1
1
1
1
2
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H L_T H R H V S I C S U R'̂ » ET Y

RETRORT

COLLECTI ON DATE:9/0 7/99

CUSTOMER: FRED C. HART ASSOCIATES

SAMPLE

6 o
64

67
68
69
70
71

74
75
76

SO
81
82
S3
84
85
86
87
88
89
90
91

TYPE OF SAMPLES: WIPE_x_ AIR_LEAK TEST_
ANALYZED FOP PHA

DETECTOR: G*S FLON PROPOPT. COUNTE"
AN« L Y SIS DAT 1 : 9/ 2 S, £ 9

r
*~, ~- .-
'-' '--f-

AS
fi •!"•

AS
AS
AS
AS
AS
AS
r-iO
H'r1

A':>
AS
Ab

A-r>
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS •
AS
AS
AS
AS
AS
AS

.TION/DESC
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED

RI
IN
I N
I N
I N
IN
IN
IN
IN
I N
I N
I N
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN

FT I or:
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM

'••i"
U
0
0
0
0
0
1
0o
o
o
0o
1
0
0
5
G
3
0

154
0
3

• o
1
0
0
0
0
0

CPM
.U +./-1:1 .
.G+/-2 .
.0+/-2.
.0+./-2.
.0+/-2.
.0+/-2.
.Q+/-3.
.G+/-2.
. J + •-•'- 2 .
.G+/-2.
.0+/-2.
.0+./-2.
.0+/-2.
.CH-/-3.
.0+/-2.
.G+/-2.
.G+/-5.
.0+/-2.
.0+/-4.
.0+/-2.
.0+/-X.2
.G+/-2.
.0+/-4.
.0+/-2.
.0+/-3.
.G+/-2.
.0+/-2.
.G+/-2.
. 0-«'/-2.
.0+/-2.

£

o
o
0
8o
5
0
o
0
ij

0o
cr•_'
0
0
3
0
5
8
5.0
8
w(

0
5
0
8
8
0
8

iCT
0
0o
0
o
0
1

G
0
0
0
G
o
1
0
0
4
0
2
0
1
0
2
0
1
0
0
0
0
0

. o - . -

. O f . -

. 0~/-

. 0 -i- -

. 0 + /-

. 0 H- / -

.0 + .'-

.G-r /-

. 0 •*• ' -
i G •!•'•"-
. C f •• -
.0 + /-
• '.' "^ • ~"

.0 + /-

. 0 •>• / -

. G+/-

. 9 + /-

.0 + /-

. 9'+.-'-

.G*/-
51 .0 + /
.0 + /-
. 9+/-
.G+./-
.0 + /-
.0+/-
.0 + /-
.0+/-
.0+/-
.0+/-

*

1

li
1

3
1
1
;
*

1
_

3ii
~
i
a
j^

"- 24
2
4
1
3
1
2
2
1
2
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L_T H R H Y S I C S El Y

REZRORT

COLLECTION DATE:9/0

CUSTOMER: FRED C. HART ASSOCIATES

SAMPLE
i~ --i
." j£

93
94
95
96
97
98
99
100
101
102
303
104
10 5
106
107
IDS
109
110
1 1 1
112
1 13
114
115
116
117
118
119
120
121

TYPE OF SAMPLES: WIPE_x_ AIR_LEAK TEST_
ANALYZED FOR : ALPHA
STANDARD: AM-241
DETECTOR: GAS FLOW PROPORT. COUNTER

M\IALv s i s DATE : ?/ 2 i. •• ? °

.0 CAT I ON/ DESCRIPTION
H S LABELLED I f ') D I A 3 RH' '
AS LABELLED IN DIAGRAM
AS LABELLED IN DIAGRAM
AS LABELLED IN DIAGRAM
AS LABELLED IN DIAGRAM
AS LABELLED IN DIAGRAM
AS LABELLED IN DIAGRAM
AS LABELLED IN DIAGRAM
AS LABELLED IN DIAGRAM
AS LABELLED IN DIAGRAM
AS LABELLED IN DIAGRAM
AS LABELLED IN DIAGRAM
AS LABELLED IN DIAGRAM
AS LABELLED IN DIAGRAM
AS LABELLED IN DIAGRAM
AS LABELLED IN DIAGRAM
AS LABELLED IN DIAGRAM
AS LABELLED IN DIAGRAM
AS LABELLED IN DIAGRAM
AS LABELLED IN DIAGRAM
AS LABELLED IN DIAGRAM
AS LABELLED IN DIAGRAM
AS LABELLED IN DIAGRAM
AS LABELLED IN DIAGRAM
AS LABELLED IN DIAGRAM
AS LABELLED IN DIAGRAM
AS LABELLED IN DIAGRAM
AS LABELLED IN DIAGRAM
AS LABELLED IN DIAGRAM
AS LABELLED IN DIAGRAM

NE1 CPM A
0 . 0 + 7-2.0
0 .0+7 -2.0
0.0+7-2.8

%2543.0+7-XlOO.
19.0+7-9.2
13.0+7-7.7
1 .0+7-3.5
0 .0+7-2.8
3.0+7-4.5
1 .0+7-3.5
0.0+7-2.0
0.0+7-2.8
4.0+7-4.9
0.0+7-2.8
1 .0+7-3.5
5.0+7-5.3
0.0+7-2.0
2.0+7-4.0
0.0+7-2.0
3.0+7-4.5
0.0+7-2.0
0.0+7-2.0
0.0+7-2.8
1.0+7-3.5
0.0+7-2.8
0.0+7-2.8
0.0+7-2.0
0.0+7-2.0
0.0+7-2.0
5.0+7-5.3

CTIUITy
0 :>.•"- 1
C .0 + 7- 1
0.0+7- 2

9 '••.2493.4 + 7- 9
1 S . 6 + ./ - S
12.7+7- 7
1.0+7- 3
0 .0+7- 2
2. -•+/- 4
1 .0 + 7- 3
0.0+7- 1
0 .0 + 7- 2
3.9+7- 4
.0+7- 2

1.0+7- 3
4.9+7- 5
0.0+7- 1
2.0+7- 3
0.0+7- 1
2.9+7- 4
0.0 + 7- 1,
0.0+7- 1
0.0+7- 2
1.0+7- 3
0.0+7- 2
0.0+7- 2
0.0+7- 1
0.0+7- 1
0.0+7- 1
4.9+7- 5
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RL
RHYSICS SURREY

is R E R o RT

C 0 L L E CTI ON D AT E : 9/ 0 7 / £ *

CUSTOMER: FRED C. HART

SAMPLC NO

124
125
126
127
128
129
130
131
132
133
134
135
136

TYPE OF SAMPLES WIPE _
ANALYZED FOR mi_PHA
STANDARD: AM- 24
DETECTOR: GAS FLQl',1 PROP

A'NALYS'I S

OCA"1
AS
AS
AS
AS
AS
AS
A';-
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS

' I 0.\' /DE SCRIP^
LABELLED
_ABEl-LED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED.
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED

i ' 'l

IN
I N
I N
IN
IN
I N
I N
IN
IN
IN
IN
I N
IN
IN
IN
IN

• I ON
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
D I AGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM

NET
0
0
0
0
0
0
o
0
o
0
0
1
o
0o
0
0

•"•C'k"tL- P I • i
. 0 + /
.0 + 7

-
-

V

DR

£ »
^j

.0+7-2.

. 0+7-

.0 + 7-

. 0+7

.0 + 7

.0 + 7

.0 + 7

.0 + 7

.0+7

.0 + 7

.0+7

.0 + 7

.0 + 7

-
-

^ •

2.
£. •

2,
-2.
-
-
-
-
-
-

2 ..— ,
<! *

2.
•«* •

*• •

2 .
-2.

.0+7-

.0 + 7-
2.
2.

AIR _ LEAK TES

T. COUNTED
7EI9/2S/S9

i-
8
0
0
0
0
0
0
8
0
r,
L>

0
5
3
0
0
0
0

iCTI
0
r.

0
o
o
0
0
0
',f.

0
0
',i
0
o
0
0o

-' " T Y

.0 + /-

. C'-!-/-

.0-t-/-

. OT/ -

. 0 + / -
,0-t-/-
. 0 •*• .•••' —
.u + /-
. .-. •* • -
. •'.'• J- '•' -
. 0 + / -
.0 + 7-
. 0 + /'" -. o + ./ —
. 0 + -'"-
.0 + /-
,o+/-

.''
1
.L

1

i

1

1

k!
1
•
i
•t;

jV

1

1

1

1

101100



H L_T H R MY SIC© S U R«~> El Y

IS REIROR-T

COLLECTION DATE:9/07/89

CUSTOMER: FRED C. HART ASSOCIATES

SAMPLE NO,

9
10
1 1
12
13
14
15
16
17
18
19
20
21
22

26
27
28
29
30

TYPE OF SAMPLES: WIPE_x_ AIR_LEAK TEST_
ANALYZED FOR : BETA
STANDARD: TC-99
DETECTOR: GAS FLOW PROPORT. COUNTER

~N*L\f SIS DHTE : 9/ I'C ' i"-'

LOCATION/DESCR;PTI NET CPM
*•""> •"'

Hb
AS
AS

AS
AS
AS
AS
AS
AS
AS
AS
•••. r-
MO

AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS

LABEL L E D I ',' <: D I'A G R^M
LABELLED IN DIAGRAM
LABELLED IN DIAGRAM
LABELLED IN DIAGRAM
U.ABELLED IN DIAGRAM
LABELLED IN DIAGRAM
LABELLED IN DIAGRAM
LABELLED I
LABELLED I
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED

N DIAGRAM
N D
IN
I N
IN
I N
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN

I A GRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM

16.0 + /-'•; 10 .6
1 I . 0+/-9.6
0 . 0+/-6. 9
Q.O+/-5.7
Q.O+/-4.9
0 . 0+/-5.7
0 .0 + /-•£. .3
0.0+/-6.0
0 . 0
0.
0 .
0.
0.
4.
0 .
0 .
0.
0.
0.
0.
.—,

0.
0.
0.
1.
2.
0.
0.
0.
0.

+/-6.0
0+/-6 .
0+/-5.
0+/-6.
0+/-5.
0+/-8.
0 +•/-*.
0+/-4.
0+/-5.
0+/-5.
0+/-6.
0+/-6.
Q+/-7.
0+/-5.
0+/-5.
0 + /.-*} .
0+/-7.
0+/-7.
0+/-5.
0+/-5.
0+/-6.
0+/-6.

6
7
0
7
0
6
9
7
3
9
6
5
3
7
9
2
5
3
3
<£
o

33. I*/ - 25
0.0+/- 20
0 . 0 + / - 1 7
0 . 0 •*•/'- 20
0.0+-'- 7
0.0+ / - 9
0.0+/- S
0 . G
0.
0.
0.
0.
12.
0.
0.
0.
0.
0.
0.
6 .
0.
0 .
0.
3.
6.
0.
0.
0.
0.

•f / —

0 + . -
? + / -
! + /-

: i •*• ,•• -
i+./-

i ! T / —

0 + /-
0 + /-
0+/-
0 + /-
0 + /-
0+/-
0 + /-o+/-
0 +/'-
0 + / -
0+/-
0+/-
0+/-
0 + /-
0+/-

f— ,

J.
'
4
j.

!
^

1j.

1
i
4

2
1
2
^
i
1
2

C'
~~

S:
"̂

4
v
4
"7

5
Q
9
i
c

7
i
i

22
1
1
1

5
c

9
19

101101



HEALTH RHYSICS SURREY
IS RERORT

COLLECT I ON DATE:9/07/Sv

.J

CUSTOMER: FRED C. MART ASSOCIATES

SAMPLE NO.

36

40
41

44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61

YPE OF SAMPLES: WIFE _ ::_ AIR _
ANALYZED FOR : BETA

DETECTOR: GAS FLO- RRORORT. COU'.T;-
ANALY S I S DATE : 9/2S/S :'

LOCA
A ';•
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS

T T l~i " . y H C" ;- ;~"

L A £; E L L E D
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED

RI r
j. ( '•

I N
I N
IN
IN
I N
IN
IN
IN
IN
IN
IN
IN
I N
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN

: i I 0' ,
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
D I A GRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
.DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM

•T
i

C
0
0
0
0
3
o
0
0
0
o
0
0
0
C;

0
0
0
3
0
0
0
0
0
0
0
0
0
5
2
1

C FT '
. 0 + /-6
. 0+7-6
.0+7-6
.0+7-5
. 0 + 7 - 5
.0+7-7
.0+/-6
.0+7-6
.0+7-6
.0-1-7-6
. 0 + 7-6
.0+7-6
.0+7-6
.0+7-6
.0+7-7
.0+7-6
.0+7-6
.0+7-6
.0+7-7
. 0+7-6
.0+7-5
.0+7-6
.0+7-5
.0+7-6
.0+7-6
.0+7-5
.0+7-6
.0+7-6
.0+7-8
.0+7-7
.0+7-7

• 0
.6
• 3

•~?
t •— '

~?

.0

. 9

.3

.0

.9

.9
t O

.6

.7
9 C

. 6

.6
* t'

.9

. 7

.0
* sZ'

t C*

.6

. 3

.0

.3

.2

.5

.2

ACT
0
0
0
0
o
9
0
0
0
0
0
0
0
0
9
0
0
0
9
0
0
0
0
0
0
0
0
0

15
6
3

I V I ~ •' •
• *.' ~ - """

. 0 + ••'' -

. 0 + •••' -

. 0 v - -

. 0 -t- / -

. 0 + 7 -

.0 + 7-

. 0 T - -

. 0 + ••••' -

.0 + 7-

. 0 + 7 -

.0 + 7-

. 0 + 7-

.0 + 7-

.0 + 7-

.0 + 7-

.0 + 7-

.0 + 7-

.0 + 7-

.0 + 7-

.0 + 7-

.0+7-

.0 + 7-

.0 + 7-

.0 + 7-

.0+7-

.0 + 7-

.0+7-

.0 + 7-

.0+7-

.0+7-

~' '"" "

i ~

; c

i T"
i /
15
i.'-j'
- C;

20

^ V

i C

20
*iU
19
19
23
19
19
19
l^o
20
1 -?
IS
15
19
19
15
18
19
24
22
21

101102



RHYSICS S

RLE: *S»M*^ i_Vsis R E: R aRT

COLLECT I ON DATE :

DMER: FRED C. HART ASSOCIATES

SAMPLE NO

6 3

,»,,;,

£ * /

68

70
71

74

77
•"? .—i
f C-

79
80
81
82
83
84
85
86
87
88
89
90
91

TvPE OF SAMPLES: WIPE_x_ AIR__LEr
ANALYZED FOR : BETA
STANDARD: Tf-99

'OR: G-: TLOi-; PROPORT. COUN~i
ANALYSI 8 DATE : '?•/23 •":

.oc>
AS
Ai>
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
Ac-
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS

•iT I ON/ DESCRIPTION
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED

IN
IN
I N
IN
IN
I N
I N
IN
I N
IN
IN
I N
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN

DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM

NET
0
0
0
0
0
0
0
0
0o
0
0
1
0
o
0
0
0
0
0

510
9
3
0
0
0
0
2
0
92

CPM
.Of /-.£•.
. 0+/-6.
.0+/-5.
.0+/-6.
.0+/-6.
.0+/-6.
.0+/-5.
.0+/-6.
.Of/-6.
,Of/-6.
.Of /-6.
.0+/-5.
.Q+/-7.
.Of/-6.
,Of/-6.
.Q+/-6.
.0+/-6.
,Of/-6.
.0+/-6.
.0+/-6.

ACTJ
9
3
7
0
6
9
3
3
0
3
3
3
2
3
6
£
3
3
w'

3
.0+/-X45.7
.0+/-9.
.0+/-7.
.0+/-6.
.0+/-6.
.0+/-6.
.G+/-6.
.0+/-7.
.0+/-6.

2
7
9
3
5
3
5
0

.0+/-X2G.4

0 .
ij .
0 .
0 .
0 .
0 .
0 .
0.
0 .
0.
0.
c .
3 .
0.
0.
0.
0.
0.
0.
0.
XI
27.
9.
0.
0.
0.
0.
6.
0.

•..•' IT", t. F 0 1
ij T ,-•' — ^ ; !

o •*-,-•-
0 T / -

o+/-
C + ,•-" -
o+/- :
O-t-/-
o +/ -
Of .--'-
0 + /'-
IJ4 /-•

0 -1'- .-•'' -
0 + / - .
0 + /-
0 + -•-' -

o
i
9
9
[;
cr

9
8

.-,

5
A

9
i~.

0+/- 19
0+/- 19
0 -:•/'- 19
0+/- 19
O-i-/- 19
S33.5 + /*-
!+/- 27
Of/- 23
0+,-"- 20
Of/- 19
Of./- 19
Of/- 19
Of/- 22
Of/- IS

276. 6+/- <61

101103



HEALTH R-HYSICS SURREY

L.YSIS RERORT

COLLECTI ON DATE : 9/0 7, '89

CUSTOMER: FRED C. HART ASSOCIATES

;AMPLE NO.

95
96
97
9£
9 9
l Oi-
lO:
102
103
1G4
10 5
10*
107
108
10 9
1 10
111
1 12
1 13
1 14
4 * C
A 4 w*

116
117
118
119
120
121

TYPE OF SAMPLES: WIPE_x_ AIR
ANALYZED FOR : SETA
STANDARD: T.C-99
DETECTOR: GAS FLON PROPORT

i r~ '••'•• "™" •"" '"• T_-.L.Lnr-. • c C I ——

.OCAT I ON/DESCR J P~ I ON
no LHoc.LLc.L-' IN DiA!JR'AM
AS LABELLED IN DIAGRAM
AS LABELLED IN DIAGRAM
AS LABELLED IN DIAGRAM
AS LABELLED IN DIAGRAM
AS LABELLED IN DIAGRAM
AS LABELLED IN DIAGRAM
AS LABELLED IN DIAGRAM
AS LABELLED IN DIAGRAM
AS LABELLED IN DIAGRAM
AS LABELLED IN DIAGRAM
AS LABELLED IN DIAGRAM
AS LABELLED IN DIAGRAM
AS LABELLED IN DIAGRAM
AS LABELLED IN DIAGRAM
AS LABELLED IN DIAGRAM
AS LABELLED IN DIAGRAM
AS LABELLED IN DIAGRAM
AS LABELLED IN DIAGRAM
AS LABELLED IN DIAGRAM
AS LABELLED IN DIAGRAM
AS LABELLED IN DIAGRAM
AS LABELLED IN DIAGRAM
AS LABELLED IN DIAGRAM
AS LABELLED IN DIAGRAM
AS LABELLED IN DIAGRAM
AS LABELLED IN DIAGRAM
AS LABELLED IN DIAGRAM
AS LABELLED IN DIAGRAM
AS LABELLED IN DIAGRAM

NET CPM ACT
1 . 0 +7-7 . 2 3
0.0+7-5.3 0
1.0+7-7.2 3

X10530.0+7-X205.3
8 7.0 +/-% 19. 9 2

* j j t — • .• .- r , — •* .••'•'.

. 0 + ,•-' - 2 1
fi + •• — ' ci

,0+-'- 21
X3 1662 . 7 +

6 1 . 6 + /- 59
42 . 0 +7-X 14.7 1 26 . 3+/ - 44
29.0+/-X12.8
18. 0+7 -XI 1 .0
22.0 + /-/.' 1 1.7
14.0+/-X10.2
36. 0+7 -XI 3. 9
45.0+/-X15. 1
33.0+/-X13.4
28.0+/-X12.6.
24.0+7-X12.0
25.0+/-X12.2
20 .0+/-X1 1 .3
21 .0+7-X11.5
32.0+7-X13.3
27.0+/-X12.5
31 .0+/-X13. 1
30.0+/-X13.0
26.0+/-X12.3
21 .0+/-X11.5
33.0+/-X13.4
22.0+/-X11.7
23.0+/-X1 1.8
24.0+/-X12.0
•31 .0+/-X13. 1
17.0+/-X10.8

87.2+7- 38
54 . 3 +/- 32

«& 6 . 2 + . •••' — i 5
42. 1+7- CO

1 0 8 . 2 + 7 - 4 1
135.3+/- 45
9 9 . 2 + ••' — ^ 0
84.2+7- 33
72.2+7- 36
75.2+7- 36
60 . 1+7- 34
63. 1+7- 34
96.2+7- 39
81.2+7- 37
93.2+7- 39
90.2+/- 33
78.2+7- 37
63. 1+7- 34
99.2+7- 40
66.2+7- 35
69.2+7- 35
72.2+7- 36
93.2+7- 39
51 . 1+7- 32

101104



SURREY

RERORT

C 0 L L E C TI Of.' CAT E : 9/ 0 7/ £•»

: r-E: C.- HART ASSOCIATE:.

: BE

COUr-

..I N[ .-

12-
125
124.
• -•-

111
132
133

135
136
IS?
13S

•:.- » r- o ~ —
A3
A3
AS
AS
AS
AS
nS
AS
AS
AS
AS
AS
AS
AS
AS
AS

L_#-iBE__EZ IN
LABELLED IN

^ABELLED IN
LABELLED IN
LABELLED IN DIAGRAM
LABELLED IN riMG=A"

LEZ-' IN ClAG.-.M.''

LABELLED
LH BELLED
LABELLED
LABELLED

if.
IN

IN

^ - - » .1 1-1 •_ ~- — i

LABELLED IN
LABELLED' IN C/lHGPAM

.<: • ....
io .v - -

8 , 0 + • ' •
13.C'<- • ' •
17. 0 f /• •
1 2 , 0 + y -
l^.O-r. , ' -

2C< .C + /•
27.:*•• •
23 .::, + •• •

S . O T / -

1S.O+/ -
2 v . O ? / •
I S . C f / -
16.0+/-
24.0+/-
2^ .0T/ .
22.0+/-

ACT;
•% 10 . o
••=.,?
•% 10 .0
•%10.8

, 1
3

. 7.'

3

•X. 1 1
••< 11
•V.12
•'/.I 1
•&.?•
•X 1 1 . 0
•/. 11.7
•X i 1 . 0
•X. 10.6
•X 12 . 0
•'/. 1 1 . S
••A 1 1 . 7

• - _•=

D .
. •.

'I- '. ' .

- *
'. . .

.=.•?. 2+. ' -

. ;
•:• •;• , 2 -
5-' . 1
4c . :
72. 2

.••_ •-'

,2 + .-'-

31
3*
33
35

101105



HEALTH RHYSICS SURREY

S I S RERORT

COLLECTION DATE

CUSTOMER: FRED C. HART ASSOCIATES

SAMPLE

39
40
41
42
43
44
45
46
47
48
49
50

53
54
55
56
57
58
59
60
61

TYPE OP SAMPLES: WIPE_x_ AIR_LEn^
ANALYZE:' 'FOE : ̂ LPHA
STANDARD: AN-241
DETECTOR: GAS FLOW PROPORT. COUNTER

ANALYSIS DATE: 9/28- £'-

LOG A
rib
AS
AS
•••. ;"•
ftC'

AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS

TION/DESC
LABELLED
LABELLED
LABELLED
LABELLED'
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED

RIP
r v i

IN
I N
I N
I N
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN

TIC',1
D I A'jR'AM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM

NET
V

0

1
0
0
1
0
0
0
0
0
0
0
o
0
0
-?t
o
0o
0
0
0
0
G
0
2
0
0
0

CPM
~ -f / — '""'

.5+7-2

t •-' •" /' ™" w1

. 0+7- 1

.0+7-1

. 5 + / - 3

.5+7-2

.0+7-1

.0+7-1

. 5+7-2

.5+7-2

.0+7-1

. 0+7- 1

. 0+7- 1

.5+7-2

.0+7-1

.5+7-5

.0+7-1

.0+7-1

.5+7-2

.0+7-1

.5+7-2

.0+7-1

.5+7-2

. 5+7-2

.5+7-2

.5+7-3

.0+7-1

.5+7-2

.0+7-1

,

•

;
,
,
•
•
.
•
,
•
,
.
,
,
•
•
*
t
•
,
•
*
•
a
t
•
•
•
•

4
*

2
4
4
2
4
4
4
4
4
4
4
4
4
4
8
4
4
4
4
4
4
4
4
4
7
4
4
4

ACT
0
0

j
o
0
1
0
0
0
0
0
0
0o
0
0
7
0
0
0
0
0
0
0
0
0
2
0
0
0

H ' l T r
£• _ .• ^_

.5-7-

!5 + 7-
. 0 + <-'-
.0 + 7-
. 5 + 7 -
. w1 ^" /' ~ '

.0 + 7-

.0+7-

. 5+7'-
c t .. • _

.0 + 7-

.0 + 7-

.0 + 7-

.5+7-

. 0 + 7 -

. 4 + 7-

.0 + 7-

.0 + 7-
.5+7-
.0 + 7-
.5+7-
.0+7-
.5+7-
.5+7-
. 5+/-
.5+7-
.0 + 7-
.5+7-
.0+7-

"

-

|
•
1
•~

2
i
1
A

^

2
i
1
i

jC

1
5
1
1
il
1

•*,
*1

1

*1

2
"T1

3
1
2
1

101106



RHYSICS SURREY

I S RETRORT

COLLECTIOU DATE:6723/3*

-y-s

CUSTOMER: FRED C. HART ASSOCIATES

SAMPLE NO
62

64
65
66
67
63
69
70
71

74
75
76
77
78
79
50
51
82
S3
84
85
86
87
88
89
90
91

TYPE OF SAMPLES: WIPE _ x_ AIR _ LEAK TC-

LOCA
A £'
AS
AS
AS
AS
AS
AS
AS
AS
AS
A';-
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS

A
C'

rL'

T I ON/DESCRI
LAE'Ei_LED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED

IN
IN
I N
IN
IN
IN
IN
IN
I N
IN
I N
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN

NALYZED 1
TANDARD :
ETECTOR :

FT I ON
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM

FOR ALPHA
AM -241
GAS FLOi/J RROFOPT. COU

A.'-JALYS i s DATE : 9/ 2£
NET
0
0
o
o
0
0
0
0
0
0
0
o
0
0
0
0
1
0
0
0
0
0
0
0
0
0
0
0
0
0

CPM
.0+7- i
.0+7-1
.0+7-1
,0+7-1
.0+7-1
.0+7-1
.0+7-1
.0+7-1
.0+7- 1
. 0+7- 1
.0+7-1
.0+7-2
.0+7-1
.0+7- 1
.0+7-1
.0+7-1
. 5+7-3
. 0+7-1
. 5+7-2
. 0 + 7- 1
.0+7-1
. 5+7-2
.0+7-1
.0+7-1
.5+7-2
.0+7-1
.5+7-2
.0+7-1
.0+7-1
.0+7-1

. 4

.4

.4

.4

.4

.4

.4

.4

.4

.4

. 4

.4

.4

.4

.4

.4

.2

.4

.4

.4

.4

.4

.4

.4

.4

.4

.4

.4

.4

.4

ACT
0
o
0
o
0
0
0
0
0
0
o
0
0
0
0
0
1
0
o
0
0
0
0
0
0
0
0
0
0
0

"" f i " "*" '

I*] •'*• —

. v "••'-

I »'J "** •-'' ~"

.C-r7-

.0+7-

.0+7-

. 0 + / -

.0+7-

. 0 + x -

.0+7-
• «J T ~~

. 0 + 7 -

. o*. -

.0+7-

. 0 + / -

.0+7-

.5 + 7-

. 0 + / —

. 5+ ••''-

.0 + 7-

.0+7-

.5+7-

.0 + 7-

.0+7-

.5+7-

.0+7-

.5+7-

.0+7-

.0+7-

.0+7-

l
I
i
:
1
1

1
-J|t

1

v
1
1
2
1
1
2
1
2
1
1
1

101107



HEALTH RHYSICS SURREY

RLE *a»rx|̂  L_ Y SIS R E R O RT

43

COLLECT!ON DAT E:*/23/£9

.J

CUSTOMER: FRED C. HART ASSOCIATES

TYPE OF SAMPLES: WIPE_x_ AIR__LEAK TES1
ANALYZED FOR ; ALPHA
STANDARD: AM-241
DETECTOR: GAS FLOW PROPORT. COUNTER

ANALYSIS DATE:P/2S/S9

SAMPLE NO . LOCn
92 AS
93 A3
94 nS
95 AS
96 AS
97 AS
98 AS
99 AS
100 AS
101 AS
102 AS
103 AS
104 AS
105 AS
106 AS
107 AS
108 AS
109 AS
110 AS
111 AS
112 AS
113 AS
114 AS
115 AS
116 AS
117 AS
118 AS
119 AS
120 AS
121 AS

T I ON/DESCRI P
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED

R I PTI ON
IN DIAGRAM
IN DIAGRAM
IN DIAGRAM
IN DIAGRAM
IN DIAGRAM
IN DIAGRAM
IN DIAGRAM
IN DIAGRAM
IN DIAGRAM
IN DIAGRAM
IN DIAGRAM
IN DIAGRAM
IN DIAGRAM
IN DIAGRAM
IN DIAGRAM
IN DIAGRAM
IN DIAGRAM
IN DIAGRAM
IN DIAGRAM
IN DIAGRAM
IN DIAGRAM
IN DIAGRAM
IN DIAGRAM
IN DIAGRAM
IN DIAGRAM
IN DIAGRAM
IN DIAGRAM
IN DIAGRAM
IN DIAGRAM
IN DIAGRAM

NET CPM i
0.0+7-1 .4
1.5+7-3.2
0.0+ /-I .4
0.0+7-1 .4
0.0+7-1 .4
0.0+7-1 .4
2.5+7-3.7
0.0+7-1 .4
0.0+7-1.4
0.0+7-1.4
0.0+7-1 .4
0.0+7-1.4
0.0+/-1.4
0.0+/-1 .4
0.0+/-1.4
0.0+/-1 .4
0.0+/-1.4
0 .0+7- 1.4
0.0+/-1.4
0.0+/-1.4
0.5+/-2.4
0.0+/-1.4
0. 5+7-2. 4
0.0+7-1 .4
0.0+7-1.4
0.0+7-1.4
0.5+7-2.4
0.0+7-1.4
0.0+7-1.4
0.0+7-1.4

HCTIvIT ,••
0 . 0' + ,-'- i
1 . 5+7- 3
0'.0 + 7- 1
0.0+7- 1
0.0+7- 1
0.0+7- !
2.5+7- 3
0.0+7- 1
0 .0+7-
0 .0+7-
0 . 0 + 7 -
0 . 0+/-
0.0+7-
0 . 0+7-
0 . 0+7-
0 .0+7-
0.0+7-
0 . 0+7—
0 .0+7-
0.0+7-
0 . 5+7-
0 .0+7-
0.5+7-
0.0+7-
0 .0+7-
0.0+7-
0.5+7-
0.0+7-
0.0+7-
0.0+7-

11
4
i

1

;
«
i

1

1

1

J.

1

1

1

1

2
ii
41
1
1
1
£.

l
1
1
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HEALTH RHYSICS SURREY

IS RERORT

,j

COLLECTION DATE:.;'./

CUSTOMER: FRED C. HART ASSOCIATES

WIPE_x_ AIR
ALPHA.

TYPE OF SAMPLES
ANALYZED FOR
STANDARD: AM-24
DETECTOR: GAS FLOW PROPORT.

—LEAK TEST_

SAMPLE LOCATION/DESCRIPTION NET CPM

125
126
127
128
129
ISO
131
132
133
134
135
136

AS LABELLED
AS LABELLED
AS LABELLED
rtS
AS
AS
AS
AS
AS

AS

LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED

AS LABELLED

IN
IN
T '--.I

IN
IN
I N
IN
IN
IN
IN
IN
IN
IN
IN
IN

DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
•DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM

u
0

0.0+/- 1 .4
0.0 + 7-1 .4
0.0 + 7-1.4
0.0+7-1.4

0.0+7-1.4
0.5+7—2.4
0.0+7-1.4

'-i ,4
,4

0.5+7-2.4
0.0+7-1.4
O.C+/-1.4
0.0+7-1.4
0.5+7-2.4

0
0
0
Ij
n

u+/—

5+7-
0+7-

0 .0+7
f i ;-| + /

0.5 + /

0.0+7
0 . C.T/

0 .0+7

- 3
- 1
- 1

n =;+ ••'- •"''.* .*-'*.•• .̂

101109



HEALTH RMYSICS S

RLE: *̂ »M^ i_ Y sis R E: R o RT

COLLECTI ON DATE : 4/23/39

CUSTOMER: FRED C. HART ASSOCIATES

SAMPLE NO,
i

A

9
10
1 1
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

TYPE OF SAMPLES
ANALYZED FOR
STANDARD:

WIPE
BETA-

AIR LIA

:=• I HNUHKU ! . C->>
DETECTOR: GAS FLOW PROPORT. COUNTER

ANALYSIS DATE:9/2i/i?

AS LABELLED
AS LABELLED
AS LABELLED
AS LABELLED
AS LABELLED
AS LABELLED
AS LABELLED
AS LABELLED
AS LABELLED
AS LABELLED
AS LABELLED
AS LABELLED
AS LABELLED
AS LABELLED
AS LABELLED
AS LABELLED
AS LABELLED
AS LABELLED
AS LABELLED
AS LABELLED
AS LABELLED
AS LABELLED
AS LABELLED
AS LABELLED
AS LABELLED
AS LABELLED
AS LABELLED
AS LABELLED
AS LABELLED
AS LABELLED

CRIPTION
IN DIAGRAM
IN DIAGRAM
IN DIAGRAM
IN DIAGRAM
IN DIAGRAM
IN DIAGRAM
IN DIAGRAM
IN DIAGRAM
IN DIAGRAM

• IN DIAGRAM
' IN DIAGRAM
> IN DIAGRAM
| IN DIAGRAM
• IN DIAGRAM
1 IN DIAGRAM
' IN DIAGRAM
• IN DIAGRAM
> IN DIAGRAM
> IN DIAGRAM
> IN DIAGRAM
' IN DIAGRAM
) IN DIAGRAM
) IN DIAGRAM
> IN DIAGRAM
>• IN DIAGRAM
> IN DIAGRAM
) IN DIAGRAM
> IN DIAGRAM
) IN DIAGRAM
> IN DIAGRAM

NET CPM
2 . G + /-4.9
3.G+/-5.3
0 . 0>/-3.5
O.G+/-3.5
0 . G + /-3.5
G .0 + /-2.8
0.0+/-2.8
0 . G+/-2.8
0 . G+/-2.8
0.0+/-4.G
0 . G + /-2.8
Q.O+/-2.8
G.O+/-2.8
G.G+/-2.8
0 . 0+/-3.5
0.0+/-2.8
0.0+/-3.5
0 . 0+/-2.8
Q.O+/-2.8
G . 0+/-2.8
0.0+/-3.5
G.O+/-2.8
0.0+/-3.5
O.G+/-2.8
0.0+/-2.8
0.0+/-2.8
0.0+/-2.8
0.0+/-2.8
0.0+/-3.5
0.0+/-2.8

ACT; ;.;lTv'
13. !+./- 44
27.2-t-/- 43
O.C+/- 31
0 .Of/- 3 1
G.O+/- 31
G.O+/- 25
0.0+/- 25
G.O-K/- 25
G.G-t-/- 25
G . 0 •*• / - 3 6
O.C+/- 25
0.0+/- 25
G.O+/- 25
G.G-i-/- 25
0.0+/- 31
0.0+/- 25
0.0+/- 31
0.0+/- 25
0.0+/- 25
G . G+/- 25
0.0+/- 31
G.G + /'- 25
G.G+/- 31

• 0.0 + /- 25
0.0+/- 25
0.0+/- 25
0.0 + ./- 25
G.O+/- 25
0.0+/- 31
0.0+/- 25

101110



EALTH RHYSICS SURREY

s RE:RORT

C 0 L L E CTI Or i DAT E : 6/ 2 5,' S 9

.J

CUSTOMER: FRED

.E NO

37

40
41
.-i ̂Ti
43
44
45
46
/I "7

48
49
50
51
52
53
54
55
56
57
53
59
60
61

HAR; ASSOCIATES

-YPE OF SAMPLES: WIPE X AIR
ANALYZED FOR : BETA
iTANDARD: Tc-99
ETECTOR: GAS FLOU PROPORT. C

HN^LYSIS C'ATE:?

. U '_•>-
At

AS
AS
AS
AS
AS
rtS
At
At
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS

*TJ ON/DESC
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED

;.PI F
I N
I N
I N
IN
IN
IN
IN
i 1 '4

IN
IN
IN
IN
I N
IN
IN
IN
IN
IN
IN
IN
IN
IN
I N
IN
IN
IN
IN
IN
IN
IN
IN

:'T I ON
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
r-. T .-••. [•"• C1 ••'-- *• •*U 1 MOh.MI'1

DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM.
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM

NET
0
0
0
0
0
0
0
0
0
o
0
0
Ij
0
0
0
0
4
0
0
0
0
0
0
0
1
0
0
0
1
0

CPM
.0+7-2
.0+7-3
.0+7-4
.0+7 -2
.0+7-3
.0+7-4
.G+/-3
.0+7-4
.0+7-2
.0+7-2
.0+7-3
.0+7-3
.0+7-2
.0+/-4
.0+/-2
.0+7-3
.0+7-2
.0+7-5
.0+7-4
.0+7-2
.0+7-3
.0+7-2
.0+7-3
.0+7 -2
.0+7-3
.0+7-4
.0+7-4
.0+7-3
.0+7-2
.0+7-4
.0+7-2

*

•

»

,

•

d

,

•

,

•

*

,

•

•

•

,

*

r

,

•

•

•

•

t

•

»

•

„

•

•

»

s
5
0
8
5
0
5
0
8
8
5
5
8
0
8
5
8
7
0
8
5
8
5
8
5
5
0
5
8
5
8

ACT
ij

0o
0
III
0
G
0
0
0
0
~l

o
0
0
0
0
36
0
0
o
0.
o
0
Ij
9
0
0
0
9
0

• I : * T •. ••

. C - / -

.0 + , -
, 0 + •••'' -
. 0 + /-
. c+/-
. OT/-

. C v ./ -

. 0 + /-

. 0 + /-

.0+7-

. 0+7-

. 0 + 7 —

. 0 + /'-

.0 + 7-

. 0 + 7 -

.0 + 7-

.0+7-

. 3 + 7-

.0 + 7-

. 0-1-7-

. 0+7-

.0 + 7-

. 0+7-

.0+7-

.0 + 7-

. 1+7-

.0 + 7-

.0+7-

.0 + 7-

. 1+7-

.0+7-

23
o 1
.-. ̂
25
3 i
O'1-'

•2' i

36
•".' ~

-— Z!

•2- i

3 1
25
36
25
31
25
51
36
25
31
25
'-; 1

25
31
40
36
31
25
40
25
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HEALTH RHYSICS SURREY
IS RERORT

COLLECT!ON DATE:6/23/89

CUSTOMER: FRED C. HART ASSOCIATES

SAMPLE NO,
•±•2
£' O

64
65
66
67
68
6 V
70
71
7'£
73
74
75
76
77
78
79
80
SI
82
83
84
85
86
87
88
89
90
91

TYPE OF SAMPLES: WIPE X A I
ANALYZED FOR : BETA
STANDARD: Tc-99
DETECTOR: GAS FLOl-s1 PROPORT.

.-••. •, i f •. i ••..-• .-• T i" r-. .- T CT .
fV -«f-*l_ 1 C- i O L/M i t. •

L 0 CAT I ON/ D E S C R I PT I ON N ET C PM
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
Ab
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS

LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED
LABELLED

IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN

DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM
DIAGRAM

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
4
23
29
23
28
21
13
40
23
30
5
22
98
12

.0+/-2

.0+/-2

.U+/-4

.0+/-2

.0+/-2

.0+/-2

.0+/-2

.0+/-2

.Q+/-2

.0+/-3

.0+/-2

.0+/-2

. 0 + /-2

.0+/-2

.0+/-2

.0+/-2

.0+/-5

.0+/-X

.0+/-X

.0 +/-X

.0+/-X

.0+/-X

.0+/-8

.0+/-X

.0+/-X

.0 +/-'/.

.0+/-6

.0+/-X

i C'

.8

.0

.8

.8

.8

. o

.8

. 8

.5

.3

.8

.8

.8

.8

.8

.7
10
1 1
10
1 1
10
.2
13
10
11
.0
10

.0+/-X20

.0+/-8.0

.4

.5

.4

.3

.0

.3

.4

.7

.2

.2

R LEAK TET

COUNTER
'?'/ Jib/' •:.' V

0 . 0 + .-"- 25
0 , 0 + /' - 25
0 . 0 + / - 3 6
0.0 +/- 25
C.O+x- 25
0 . 0 + /- 25
O.O-*-/- 25
0.0+/- 25
0 . 0 •*• '•'' - 25
0 . 0 + /- 3 1
0.0+/- 25
0.0+/- 25
C . G •*• / - 25
0.0+/- 25
0 . 0 + /- 25
0.0+/- 25
36. 3+/- 51
208.. 7+ / -
26S.2+/-
208.7+/-
254. !+/-
190.6+/-

118.0+/- 74
363.0+/-
208.7+/-
272. 2+/-

45.4-t-/- 54
199.6-f-/-
889. 3+/-

108. 9+/- 72

94
104
94
102
90

120
94
105

92
183
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HEALTH RMYSICS SURREY

I S RERORT

COLLECTI ON DATE:6/23789

CUSTOMER: FRED C. HART ASSOCIATES

SAMPLE NO,
92

?4
95
96
97
98
99
100
ID I
102
103
104
105
106
107
108
109
1 10
1 11
1 12
1 IS
1 14
115
116
117
118
1 19
120
121

WIPE
BETA

TYPE OF SAMPLES:
ANALYZED FOR :
STANDARD: Tc-r9
DETECTOR: GAS FLOW PROPORT.

Ar--riLY£IS DATE: 9

AIR LEAK

COUN
2*

ER

.CCAT I ON/DESCR I FT I ON
nS LABELLED IN DIAGRAM
AS LABELLED IN DIAGRAM
AS LABELLED IN DIAGRAM
AS LABELLED IN DIAGRAM
AS LABELLED IN DIAGRAM
AS LABELLED IN DIAGRAM
AS LABELLED IN DIAGRAM
AS LABELLED IN DIAGRAM
AS LABELLED IN DIAGRAM
AS LABELLED IN DIAGRAM
AS LABELLED IN DIAGRAM
AS LABELLED IN DIAGRAM
AS LABELLED IN DIAGRAM
AS LABELLED IN DIAGRAM
AS LABELLED IN DIAGRAM
AS LABELLED IN DIAGRAM
AS LABELLED IN DIAGRAM
AS LABELLED IN DIAGRAM
AS LABELLED IN DIAGRAM
AS LABELLED IN DIAGRAM
AS LABELLED IN DIAGRAM
AS LABELLED IN DIAGRAM
AS LABELLED IN DIAGRAM
AS LABELLED IN DIAGRAM
AS LABELLED IN DIAGRAM
AS LABELLED IN DIAGRAM
AS LABELLED IN DIAGRAM
AS LABELLED IN DIAGRAM
AS LABELLED IN DIAGRAM
AS LABELLED IN DIAGRAM

NET CPM
23 . 0 + 7-X 10 .'4
143 . 0 + /-';:24 . 2
15.0+7-S.7
0 .0+7-4.0
4.0+7-5.7
2.0+7-4 . 9
0 .0+7-2.8
0 .0+7-2.8
0 .0+7-4.0
0.0+7-2.8
0 .0 + 7-2.8
0.0 +7-3. 5
0.0+7-2.8
0 .0+7-3.5
0.0+7-4.0
0 .0+7-2.8
0 .0+7-2.8
0.0+7-4.0
0.0+7-2.8
2.0+7-4.9
0 .0+7-3.5
2.0+7-4.9
0.0+7-2.8
0 .0+7-2.8
0.0+7-2.8
0.0+7-2.8
0.0+7-2.8
0.0+7-2.8
0.0+7-2.8
0.0+7-2.8

ACTi'v'IT1,
208.7 + ..'- 9i
7.1297,7 + 7-

136. 1+7- 79
0.0+7- 36
36.S+7- 51
18. 1+7- 44
0.0+7- 25
0.0+7- 25
0 . GT-" - 36
0 .0-1-7- 25
0 . 0 + 7 - 25
0.0+7- 31
0.0+7- 25
0 . 0+7- 3 1
0.0+7- 36
0.0+7- 25
0.0+7- 25
0.0+7- 36
0.0+7- 25
18. 1+7- 44
0.0+7- 31
18. 2+7- 44
0.0+7- 25
0.0+7- 25
0.0+7- 25
0.0+7- 25
0.0+7- 25
0.0+7- 25
0.0+/- 25
0.0+/- 25

101113



H L_T R H Y S I C S U E Y

C 0 L L E CTI ON DAT E:6/23/S 9

CUSTOMER: FRED C. HART ASSOCIATES

TYPE OF SAMPLES: WIPE X AIR LEAK TEST
ANALYZED FOR : BETA .
STANDARD: Tc-?9
DETECTOR: GAS FLOW PROPORT. COUNTER

ANAL ISIS DATE:9/2S/*v

SAMPLE NO.
122
123

•126'
127
128
129
130
131
132
133
134
135
136

LOCATION/DESCR
nS LABELLED
AS LABELLED
AS LABELLED
AS LABELLED
AS LABELLED
AS LABELLED
AS LABELLED
AS LABELLED
AS LABELLED
AS LABELLED
AS LABELLED
AS LABELLED
AS LABELLED
AS LABELLED
AS LABELLED

I FT I ON
IN DIAGRAM
IN DIAGRAM
IN DIAGRAM
IN DIAGRAM
IN DIAGRAM
IN DIAGRAM
IN DIAGRAM
IN DIAGRAM
IN DIAGRAM
IN DIAGRAM
IN DIAGRAM
IN DIAGRAM
IN DIAGRAM
IN DIAGRAM
IN DIAGRAM

NET CPr-1
0.0+/-
0 .0+/'
0.0+/-
0.0+/-
0.0+/-
0 .0+/
0.0+/
0 .0+/
0.0 + /
0.0+/
0.0 + /
0.0+/
0.0 + /
0.0+/
0.0+/

ACT I1-1 IT

•2.8
•2.S
2.8
2. S'
2.8
2.8
2.8
2.8

-2.8
-2.S
-2.8
-2.8

U . U + / - 25
/- 25

0.0+/-
0 . 0 + / -
0.0+/-
0.0+/-
0 ,0 •*•-''-
0 . 0 + •'' •
0 ,0-t-/-
0 .0 + /-
0.0+/-
0 . 0 + / -
0.0 + /-
0.0+/-

25
25
25

25
••:•=;



HEALTH RHYSICS SURREY
IS REZRORT

CUSTOMER: FRED C. HART ASSOCIATES

SAMPLE NO.

10
1 1
12
1 •"
A •-'

14
15
16
17
IS
19
20
21

24
25
26
27
23
29
30

TYPE OF SAMPLES: WIPE_x_ AIR_LEA1

ANALYZED FOR : ALPHA
STANDARD: AM-241
DETECTOR: GAS FLOW PROPORT. CCUNTEF

ANALY SI S DATE : 9,- 2S • '- :

i c. :• I __

L-CCATI ON7DESCRI PTI ON
AS LABELLED IN DIAGRAM
AS LABELLED IN DIAGRAM
AS LABELLED IN DIAGRAM
AS LABELLED IN DIAGRAM
AS LABELLED IN DIAGRAM
AS LABELLED IN DIAGRAM
AS LABELLED IN DIAGRA'-'
AS LABELLED IN DIAGRAM
AS LABELLED IN DIAGRAM
AS LABELLED IN DIAGRAM
AS LABELLED IN DIAGRAM
AS LABELLED IN DIAGRAM
AS LABELLED IN DIAGRAM
AS LABELLED IN DIAGRAM
AS LABELLED IN DIAGRAM
AS LABELLED IN DIAGRAM
AS LABELLED IN DIAGRAM
AS LABELLED IN DIAGRAM
AS LABELLED IN DIAGRAM
AS LABELLED IN DIAGRAM
AS LABELLED IN DIAGRAM
AS LABELLED IN DIAGRAM
AS LABELLED IN DIAGRAM
AS LABELLED IN DIAGRAM
AS LABELLED IN DIAGRAM
AS LABELLED IN DIAGRAM
AS LABELLED IN DIAGRAM
AS LABELLED IN DIAGRAM
AS LABELLED IN DIAGRAM
AS LABELLED IN DIAGRAM

NET CPM
0.0- / -1.4
0 .0+7-1 .4
0 .0 + 7-1 .4
0.5+7-2.4
0 .0+7-1 .4
0 .0 + 7-1 .4
0 .0+7-1 .4
0 . 5+7-2 . 4
0 .5+7-2.4
0.0+7-1 .4
0 .0+7-1 .4
0.5+7-2.4
0.0+7-1.4
0.0+7-1 .4
0.0+7-1 .4
0.0+7-1.4
0 .0+7-1 .4
0.0+7-1 .4
0.5+7-2.4
0.0+7-1 .4
0 .0 + 7-1 .4
0.0+7-1.4
0.0+7-1.4
0.0+7-1.4
0.0+7-1 .4
0.0+7-1.4
0.0+7-1.4
0.5+7-2.4
0.0+7-1.4
0.5+7-2.4

ACTIVITY
;"; . 0 ••• ••' — '
0 . 0 + 7 - 1
C.O+/- 1
0 . 5+7- 2
0.0+7- 1
0.0+7- 1
0.0+7- 1
0.5+7- 2
0.5+7- 2
0 .0+7-
0 .0 + 7-
0.5+7-
0 . 0 + 7 -
0 .0+7-
0 . 0 + 7-
0 .0+7-
0 .0+7-
0 .0+7-
0 . 5+7-
0 .0+7-
0.0+7-
0.0+7-
0 .0+7-
0.0+7-
0 .0+7-
0 .0+7-
0.0+7-
0.5+7-
0.0+7-
0.5+7-

_

i

2
1
1
1
i

1
1
jl

1
1-
1
1
1

1
1
1
2
1
2

101115



rgonizotion, inc.
post office box 79

peekskill, neujyork 10S6<!

(914) 737-7200

Page No. 1
09/29/89

SAMPLE W TH-232*
t (9) DAUGHTERS

(pci/s)

fiAMHA SPECTROSCOPY ANALYSIS
LI TUN6STEN SAMPLES

U-233 *
DAUGHTERS
(pci/j)

RA-226

(pci/8)

SAMPLE DESCRIPTION

TANK 511.0 0.40 t- 0.11 (0.55
Rl 429.0 <0.41 ' U.$«
R2 459.0 <0.34 • . {0.94
R3 374.0 <0.37 (1.19
R4 393.0 0.51 +- 0,16 (0.69

<0.25 SPILLED LIQUID FROH HOODEN TANK NE CORNER PARCEL A
(0.33 . . CHEMICAL COMPOSITE Rl
0.18 *• 0.06 CHEMICAL COMPOSITE 82

(0.48 CHEHICAl COMPOSITE R3
(0.24 CHEMICAL COMPOSITE R4
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APPENDIX D

RESULTS OF TANK CONTENTS ANALYSES
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6AMMA SPECTROSCOPY ANALYSIS
LI TUNGSTEN TANK SAMPLES

SAMPLE WT
1

RN-2
RA-1
R8-2
RN-1
RB-1
231
232
233
287
K-2
RN-7
RN-6
RN-5
RN-4
RN-3
K-l
K-6
K-8
K-3
RB-3
RB-4
RA-2
K-9
K-4

(9)

421.0
419.0
471.0
415.0
171.0
380.0
468.0
533.0
141.0
119.0
149.0
385.0
382.0
364.0
385.0
232.0
237.0
216.0
265.0
467.0
468.0
473.0
220.0
146.0

TH-232
(pCi/8)

(0.38
(0.56
(0.33
(0.41
(0.82
(0.40
(0.34
(0.30
(2.20
(2.70
(2.30
(1.07
(0.77
(1.28
(0.74
(1.26
(1.35
(1.38
(1.14
(0.64
(0.67
(0.71
1.24
(2.19

+• 0.00
+- 0.00
+- 0.00
+- 0.00
+- 0.00
+- o.oo
t- 0.00
t- 0.00
t- 0.00
t- 0.00
+- 0.00
t- 0.00
t- 0.00
t- 0.00
»- 0.00
+- 0.00
+• 0.00
t- 0.00
+- 0.00
t- 0.00
t- 0.00
+- 0.00
»• 0.63
*- 0.00

U-238
(pCi/g)

<1.38 +- 0.00
<0.98 +- 0.00
(1.74 +- 0.00
<0.91 +- 0.00
<2.35 +- 0.00
U.OO +- 0.00
(1.53 +- 0.00
(0.71 +- 0.00
(5.40 t- 0.00
(6.75+- 0.00
(5.30 +• 0.00
(2.04 t- 0.00
(2.06 +- 0.00
(2.20 +- 0.00
(2.13 +- 0.00
(3.39 +- 0.00
(3.46 +- 0.00
(3.56 +- 0.00
(3.06 +- 0.00
(1.81 *- 0.00
(1.68 t- 0.00
(1.98 t- 0.00
(3.41 +- 0.00
(10.40 +- 0.00

RA-226
(pCi/j)

0.33 t- 0.07
(0.17 +• 0.00
0.13 +- 0.06
0.16 <- 0.06
(0.77 t- 0.00
0.18 +- 0.08
(0.22 +- 0.00
(0.27 t- 0.00
1.26 +- 0.45
(3.20 t- 0.00
0.96 t- 0.43
0.45 +- 0.16
0.39 +- 0.16
0.50 t- 0.17
(1.07 +- O.OC
1.40 +- 0.30
0.64 t- 0.24
(1.79 +- 0.00
0.51 +• 0.20
0.43 t- 0.14
(0.53 +- 0.00
0.51 t- 0.12
0.90 +• 0.30
1.57 t- 0.45

SAMPLE DESCRIPTION

TANK CONTENTS - LIQUID
TANK CONTENTS - LIQUID
TANK CONTENTS - LIQUID
TANK CONTENTS - LIQUID
TANK CONTENTS - LIQUID
TANK CONTENTS - LIQUID
TANK CONTENTS - LIQUID
TANK CONTENTS - LIQUID
TANK CONTENTS - LIQUID
TANK CONTENTS - LIQUID
TANK CONTENTS - LIQUID
TANK CONTENTS - LIQUID
TANK CONTENTS - LIQUID
TANK CONTENTS - LIQUID
TANK CONTENTS - LIQUID
TANK CONTENTS - LIQUID
TANK CONTENTS - LIQUID
TANK CONTENTS - LIQUID
TANK CONTENTS - LIQUID
TANK CONTENTS - LIQUID
TANK CONTENTS - LIQUID
TANK CONTENTS - LIQUID
TANK CONTENTS • LIQUID
TANK CONTENTS - LIQUID
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CHEMICAL QUALITY OF WATER FROM COMMUNITY SYSTEMS

IN NEW YORK, NOVEMBER 1970 TO MAY 1975

Compiled by Robert H. Cartwright and James A. Ziarno

U.S. GEOLOGICAL SURVEY

Water Resources Investigations 80-77

Prepared in cooperation with the

New York State Department of Health

Albany, New York

1980
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Chemical Quality of Water from Community Systems

in New York, November 1970 to May 1975

U.S. GEOLOGICAL SURVEY
*

Water-Resources Investigations 80-77

Prepared in cooperation with
New York State Department of Health

101121



TAOXE 2.~CHCN1CAL ANALYSES Of HATE* WON COMMUNITY SYSTEMS IN MM* TOM. NWCMK« 1070-NAY l»7S
SECTION |. MAJOR AND MINOM CONSTITUENTS AMD PHYSICAL PNOPEWTIES ICMTINUCO)

NASSAU COUNTY

USOS-ASSIOMED
COLUMN i*> LATiTuoe-toMoiTuee

OH THIS »MC IMMKI
SYSTEN (Ott SITU NAMEAM *A« souwcor MTC* sAMnco

-,3?,

SVSTEN(S) ON THIS PAW..
TVPE or VATEM SAMPLED...

•JMI1NUM UO/L
OtKNlC USA.autluN UO/L
OCKYLLIUN UOA,
MCAWONATE NGA.

OmSMUTN UO/L
•MOW USA.
OONIUM UO/L
C4LCIUN MGA.
CMMMATE MS/L

CNLOM10E NO/L
OMOMIUM USA,
OMJMLT UOA,
OK.OTMN coL/ioo ML
OS**** UOA.

[IMI|(I[ at/I
irtSS SOLIDS SUN MGA,
rLUMlOE MOVL
CAU.IUN USA.
4EM4NIUN UOA.

•MBMESS TOTAL MO/L
iNMNESS NONCAtt N6A.
SMW USA.
ttt»O UOA.urmiuM UO/L
WMWES1UN NOA.
•WSAMESE UO/L
WkSNG/L
WJNCMtY UO/L
40hMDENUN UO/L

MCKEL U6/L
•If MATE AS N MO/L
WWITE AS N NS/L
4CSMOCN NH4 AS N N6A
•IMOGEN NH4*0«0-N MO/L

«• UNITS
PHENOLS UO/L
PHOSPHORUS AS P NGA.
POTASSIUM NBA.
•MSID1UN USA.

•LfNIUN UOVL
4ILICA MO/L
SKIVER USA,
SOBIUN MO/L
SPECIFIC COND UNNOS
SraOMTIUM UOA.
OWATE MSA.
*1M USA.
OTAM1UN US/L
•OMOIUN USA.

rmc USA.
rtRCONIUN UGA.

A

C

U

t

6

H

I

A
3ISTNBN

00/24/71

20
0It

2»'

4 4.0
10
g

21

17
< 4

— •
41

,

1*V
Q

4 .00
4 4.0

102

220
4.0

< 10

U

1 14
< .so

3.0
14

.01••

.01

0.0
9
0
I.S

,
11
< .20
1*

303

120
4*

< 2*0

« 2SO

404S020T3*02*00 OAROEN CITY PARK MMMOL *S

40S2030T33TS300 KEN COVMO-WTLLS

404I490T3373100 MENPSTEAOI»l-«fU. N0204

404I490733T3I01 MEMPSTEAOIVI.IHTLL NO***

*0*2090TJ303200 H£MP5TEA» OAMTN MD-MEUS

*04S2IOT3310200 N|CKS¥ILI.E MQ.MCLL NOI93

404427073*1*900 JAMAICA KATE* 4UPCLY CO-MILL •!»

*0*930073302000 JE»ICNO MOxtELL *1

*0*«300 733*2001 JERICHO <O-*ELL 01

09/12/73

00
0

2*

20

< 3.0
11

1*

10
1

< 3.0
Ml

1000

0
10*

.30
< 1.0
< 3.0

so
3Su
0

S.7u
9
.00

< i.o-
*.o
loi
.os

0.0

.00

—
1

IS
0
9.S

192

90
23

< 3.0
« 2.0
< 1.0

20

C

04/OZ/7*

too
4 |

1.0
< .20
3

« .SO
s.o

.00
0

».l< 1
2.0
••

10

0
20

< ?20
« .SO

3
1

2.0
0

.40
2.0
.01

< .SO
< .20

3.0
.02

0
••
.03

S.3
•*
1.2
.00.. .

2
0.0

< .OS

39*

2.0
.00

< .SO
3.0

< .20

40
< 1.0

0
TOEATEO

04/02/7*

220
I
2.»

< .10
17

< .»0
S.o^
!•*
0

».»« ».B
••

19

0
33

.20
4 .40
4 ,«0

0
0

TOO
2.0
0

.SO
4.0
.01

4 .M
< .*0

S.O
.Ok

0
••
.02

o.»
—
.M
.*0

••

3
0.1

< .10
9.0

s»
*.»

'.SO
< 1.0

« 1*0

ISO
4 2.0

E
OISTMN

09/1 I/T3

120
< 1

13

20

4 2.0
22

0
10
0

10
4 1

0.0
•«•

iso
0

100
.30

« 1.0
4 2.0

3S
|9

020
4 2.0

0

2.S
100

.02
2.7

< 1.0

10
1.0
.02

<•<•

.21

0.7
••

.SO
2.7
~

0
9.0
0

19
102

OS
32

4 2.0
< 2.0
4 1.0

10
< 4.0

r
*AK

04/OVT*

2*
0,.

2*
4 .70
3

4 2.0
0.0
0
7.0
0

32
4 1

3.0
•—

7*0

0
70

.10
4 1.0
4 2.0

2T
2*
9*

4 2.0
0

2.2
|tf

.07
4 .SO

4 1.0

9.0
0.2
0
V.

.02

S.2
••
.01

1.2
••
»
7.2

< .20
IS

177

4*

.20
« 2.0

2.0
4 1.*

30
4 S.O

s
•AM

00/24/71

0.0
0

90
4 .90
33

4 4.0
130

0
30

0

27
4 *
« 2.0

••
43

0
101

.10
4 .90

4 4.0

us
0*
30

4 3.0
4 10

0.2
< 3.0

.12
4 .SO
' 3.0

' 4,011
0
• V

.01

0.*
0
0
2.1
••
0

10
4 .30
1*

J4T

300
S4

4 *.0
< 2.0
4 «.0

< 2*0
4 0.0

H
•AV

o*/2*/ri
*.o
*
1.0

< .10
10

« .M
!>.0
0
3.0
0

*.o
1

< .30

21*

0
30

.10
< .10
< .00

13
0

30
3.0

4 10

1.3
2.0
.01

4 .SO
.< .30

2.0
.10

0
0
0

7.0
0
0
.so

••
2
7.3

< .10
3.0

39

10
I.S

< .*0
< .30
4 .40

4 »0
4 2.0

I
THEATED

OO/2«/71

3.0
0
1.0

4 .20
33

4 .90
S.O
0
3.0
0

*.s
2

4 .*0
••

10

0
*3

.1*
4 .20
4 .90

12
0

57
1.0

4 10

1.2
2.0
0

4 .SO
4 .*0

2.0
.10

0
.07
.IT

T.S
0
0

.SO
•"

1
7.1

4 .10
0.0

45

23
1.*

4 .90
4 .*0
4 .90

• *S
4 2.0

186

101122



TADLE 2.—CHCHICM. ANALYSES or MATER rMH COHMIITY SYSTEMS in NEV YORK, NOVEMBER IW-MAY ivn
KCIION 1. MAJOR AND MINOR CONSTITUENTS AND PHYSICAL PNOPCRTIES ICONTlNUCOi

NASSAU COUNTY

USM-ASSIONtO STSTCN (OK SITK) NAME
COLUMN (SI tATITUOe-CONftlTUte AND RAM SOURCE

ON THIS PAOE NUMBER Of MATER SAMPLED

A *404*»oo732«iioo PLAINVIEM MO-MELL N607t
• 404*soo7i2*im PLAINVIEM MO-MIL MM 7*
C 40403007341SIOO PLANDO<C<Y>-MELLS

U 40S0370734I2000 PORT MASxIWONIVI-tfELLS

t 403»2»0733»l»00 ROCrviLLE CENTRE <V>-«ELL NSI04
r 40M2«0733«I*OI ROCKVILLC CC«TRE<VI»MeLL Ml«4

6 404712071372100 ROSLYN MD-MELLS
H 40S10O734MIOO SANDS POINT IvI-MCLL 02

SYSTEMISI ON THIS PAOE..
rrn or MATE* SAMPLED...

ALUMINUM UO/L
ARSENIC UO/L
BARIUM UO/L
KRYLL1UN U6/L
OICARBONATE NO/L

IISMUTM UO/L
SORON UO/L
CADMIUM UO/L
CALCIUM M«/L
CARBONATE MO/L

CHLORIDE NO/L
CHROMIUM UO/L
COBALT USA
cot iron* COL/IOO ML
COPPER UG/L

CYANIDE MS/L
DISS SOLIDS SUM NO/L
rLUORIOC MO/L
GALLIUM US/L
CCIIMANIUM UO/L

HAWNESS TOTAL NO/L
HARDNESS NONCARB MO/l
IRON UO/L
LEAD UO/L
LITHIUM US/L

NAONESIUN NO/L
MANBANCSE UO/L
NBAS NO/L
MERCUMY UO/L
MOLYBDENUM UO/L

NICKEL UO/L
NITRATE AS N M«/L
NITRITE AS N MO/L
NITROOCN NM» AS N NO/L
NITROtEN NH4HMO-N MO/L

PM UNITS
PHENOLS UO/L
PHDSPHORUS AS P NO/LPOTASSIUM MO/I
RUOI01UN UO/L

SELENIUM UO/L
SILICA MO/L
SILVER UO/L
SODIUM NO/Lspecific COM UMHOS
STRONTIUM UO/L
SULFATE MO/L
TIN USA.
TITANIUM UO/L
VANADIUM UO/L

ZINC UO/L
ZIRCONIUM UO/L

0
A

RAM01/20/74
10« t
2*
< .40
0

< 2.*
6.0
0
4.0
0

12
< 1
< 2.t

JS

.01
0)
.10

« .M
< 2.0
21
23
10
1.0
0

2.0
3.0
0.so
< .00

« 2.0
».3
0
0
.07

s.»
••
0
.M
••

2
4.7
< .20o.»
10*
M
II
« 2.0
« 1.0
« .SO
so
< 2.0

*0*«S70733TSOOO SEA CLIFf (V»-I«LLS

•
TREATED
04/OI/7*

»s
01*< .«•
16

< 2.0
S.O
0
7.0
0

0.*< 1
< 2.0
»T

0
»}
.20< .to

< 2.0
K
li
M
* 2.0
0

1.4
3.0
.0*

< .SO
< .M

1.0
3.0
0
••
.0*

*.*
•«» "
.S2
.M
~

2
*.7
< .20
0.2
«S

31
0

< 2.0
2.0
< .00

20
< 3.0

C
D1STRSV
00/21/73

».»
0
22
< 1.0
»2

< 3.0
0.0
0l»
0

7.S
< 2
< 3.0

mm

42

.02
112

.10
< 2.0
< 3.0
71
20
00
< 3.0
0

0.7s*
0< .so

« 2.0

« 3.0
1.*
.01

.03
*.o
••
.01
t.2

t
21
0
0.0

17»

to
20
< 3.0
< 3.0< *.o
0

« S.O

0
DIST'MN
00/21/O

»f
0II
0
IT

« 2.0*.o
0II
0

0.*« I
< 2.0

•«•
n
0
01
.21

< 1.0
< 2.0

wI*
M
< 3.0
0

S.2
2.«
.01

< .SO< l.o
< 2.<
1.1
.00

.•3

»••
••
,H
1.*
*•>

2
IS
0*.«

I3«

33
II

< 2.0
< 2.«
< 1.0

0
< *.»

E
RAM

04/03/7*

».«
1

« .70
< .10
i

< .40«.o
0.so»
3.7

< 1
.70

12

0
l«
.10

< .20
« .40

2
I

110
6.0
0

.10
2.0
0
< .SO
.10

1.0
0
0
••
0

4.0

.01

.00

0
7.0
< .04
3.0
20

1.01.1
< .40
.30

« .20
, 40

< .40

f
TNtATED
04/01/74

1*0
0
1.0

< .30
17

< .00
7.0
0s.«
2
3.4

< 1
.<M

mm
2.0

0
14
.10

< .40
< .M

1*
0

200
< .00
0
.40
4.0
.01« .so

< .40

1.0
0
0••
0

».J
••
.01
••0

1
6.6
< .00
1.2
M

•.0
1.1
< .00
it.v
< .40

20
< 2.H

0
OISTMNo«/n/7i

4.0
* \
4.0
< .10*
< 1.0
6.0
0
1.7
0

s.«< i
< 1.0

0*0

0
3S
.40< .so

< 1.0

I*
0
14
S.O
0

1.0
2.0
.01
.60

< .SO

2.0
2.0
0

.01

0.1
.01
.70

0
0.0
< .20
S.O
AS
12
I.S

« 1.0
< .70< .so
10

« 2.0

H
OISTMN
00/24/71

S.O
0
40
< .70
4«

< 1.0
20
0
24
0

14
< 1
< 3.0

10

0
1*2

.10
< .70
< 4.0

111
S7
IS

< 4.0
< 10

11
< 2.0

.0*
< .SO
< 2.0

4.0
S.O
.0
•«
.01

7.0
0
0
2.2
~
3
20
< .20
10zoo
M
M
< 4.0
< 3.0
< 3.0

< ISO
« 7.0

OltTMN
OV12/73

S.»
0
20

26

< 2.9
40
0
»7
0

12
1

< 2.0••
os
.01

102
.20

< 1.0
< 2.0
64
4]soo
4.0
0

$.3
10
.01
1.0

< 1.0

< z.o
4.6
.00
••
.0*

6.4
•••
.03
2.S

1
U
0
0.2

106

OS
20
< 2.0
< 2.»
< 1.0

120
< 4.0

190
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HYDROGEOLOGIC CORRELATIONS FOR SELECTED WELLS ON

LONG ISLAND, NEW YORK—

A data base with retrieval program

by H. T. Buxton, D. A. Smolensk/, and P. K. Shernoff

U.S. GEOLOGICAL SURVEY

Water-Resources Investigations
Report 86-4318

Prepared in cooperation with the

NASSAU COUNTY DEPARTMENT OF PUBLIC WORKS
SUFFOLK COUNTY DEPARTMENT OF HEALTH SERVICES
SUFFOLK COUNTY WATER AUTHORITY
NEW YORK CITY DEPARTMENT OF ENVIRONMENTAL PROTECTION

Syosset, New York

1989 101125



DEPARTMENT OF THE INTERIOR

MANUEL LUJAN, JR., Secretary

U.S. GEOLOGICAL SURVEY

Dallas L. Peck, Director

For additional information
write to:

U.S. Geological Survey
5 Aerial Way
Syosset, New York 11791
(516) 938-8830

Copies of this report may be
purchased from:

U.S. Geological Survey
Books and Ooen-Fiie Reports
Federal Center Bios. -.
Box 25421
Denver. CO 8021.
(303) 236-747r

ii 101126



CONTENTS
Page

Abstract. ............................... 1
Introduction. ............................. 1

Purpose and scope. ........................ 2
Previous investigations. ..................... 3
Acknowledgments.......................... 3

Hydrogeologic framework ........................ 3
Criteria for hydrogeologic interpretation of well data. ........ 8
Elements of data base ......................... 8

Well identification. ....................... 8
Well location. .......................... 8
Well altitudes .......................... 8
Hydrogeologic unit penetrated and altitude of upper surface. ... 9
Adjacent wells ...................... ... 9

Selective data retrieval. .......-.*........... ... 9
Program docur.3ntar.ion. . . . . . . . . " . . . . . . . . . ... 9
Sample retne/a^_. .................... ... 12

Summary ............................ ... 13
References cited. ............. . . . . . . . . . . . . . 15
Data base ................. ............. 17

ILLUSTRATIONS

Figure 1. Map snowing location of Long Island, N.Y. . and hydrogeologic
sections aepictea in figure 3................

2. Map showing thickness of unconsolidated deposits on Lon.̂
Island, N.Y. ........................

3. Generalized vertical sections showing major hydrogeologic
units: A. On western Long Island. B. On eastern Long
Island ...........................

4. Map showing selected hydrogeologic data and estimated
configuration of the upper surface of the Raritan confining
unit in northern Queens County ...............

PLATES
(in pocket)

Plates 1-3. Maps of Long Island showing location of wells in:

1. Kings, Queens, Nassau, and nearby Counties
2. Western Suffolk County
3. Eastern Suffolk County



TABLES

Pa;

Table 1. Hydrogeologic units of Long Island and their water-bearing
properties. . . . . . . . . . . . . . . . . . . . . . . . . . <

2. FORTRAN computer program for selective retrieval of hydro-
geologic data . . . . . . . . . . . . . . . . . . . . . . . . 1'

CONVERSION FACTORS AND ABBREVIATIONS

For the convenience of readers who prefer metric (Internationa, jystem)
units to the inch-pound units in this report, -he following conversion factc
may be used:

Multiply inch-pound units by To obtain metric units

Length

inch (in) 25.40 millimeter (mm)
foot (ft) 0.30A8 meter (m)
mile (mi) 1.609 kilometer (km)

Flow

gallon per minute (gal/min) 0.06308 liter per second (L/s)
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HYDROGEOLOGIC CORRELATIONS FOR SELECTED WELLS ON LONG ISLAND, NEW YORK—

A data base with retrieval program

By H. T. Buxton, 0. A. Smolensky, and P. K. Shernoff

ABSTRACT

Accurate delineation of Long Island's internal hydrogeologic
structure is integral to the understanding and management of the
ground-water system. The irregular extent and surface configuration
of Long Island's seven major hydrogeologic units give the ground-water
system a complex internal structure. This report presents a computer-
ized data base of hydrogeologic correlations for 3,146 wells on Long
Island and adjacent parts of New York City. The data base includes
the well-identification number, the latitude and longitude of the well
location, the altitude of land surface at the well, the altitude of
the bottom of the drilled hole, and the altitude of the upper surface
of the major hydrogeologic units penetrated by the well. A computer
program is included that allows retrievals of selected types of data
for all or any local area of Long Island. These data retrievals are a
valuable aid to the construction of hydrpgeologic-surface maps.

INTRODUCTION

Long Island extends approximately 120 mi eastwa.i from the East River and
New York Harbor to Montauk Point (fig. 1'. It contains the densely populated
boroughs of New York City (Kings and Queens Counties) in the west, suburban
Nassau and western Suffolk Counties in the central part, and areas of
farmlands and pine barrens in the east.

Ground water is the sole source of freshwater supply for the 2.6 million.
inhabitants of Nassau and Suffolk Counties. About 500 Mgal/d was pumped from
the Island's ground-water reservoir in 1981 for puolic supply, commercial, and
agricultural needs. This demand is expected to increase in coming years,
which will make proper resource management imperative.

Long Island's geologic history has consisted of alternating periods of
erosion and deposition. The result is a sequence of aquifers and confining
units of irregular extent and surface configuration that give the ground-water
system a complex internal structure. This irregular internal geometry has a
large influence on the patterns and rates of ground-water flow. Ground-water
flow is retarded where the aquifers are separated by a confining unit but is
unimpeded where the intervening confining unit has been eroded or where
cut-and-fill deposition makes two aquifers laterally contiguous.

Knowledge of the internal hydrogeologic structure is necessary for
efficient resource management, which includes (1) designing future water-
development plans; (2) selecting sites for waste disposal; (3) locating ar.d
tracking tne movement of contaminants within the ground-water system; a.-.c '»
mitigating other undesirable effects of man's influence on tne system, such as
streamfiow depletion and saltwater intrusion.
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Purpose and Scop*

This report presents a computerized data base of hydrogcologic-unit
correlations for 3,146 wells on Long Island and adjacent parts of New York
City. The data base (at end of report) gives the altitude at which the upper
surface of each o£ seven major hydrogeologic units was penetrated and also
includes the location, land-surface altitude, and depth of each well.

The following sections discuss the hydrogeologic units and the well data
used to correlate surface altitudes for each unit; they also describe the
format of the data base and explain each element. Also included is a
description of a simple system of data retrieval that facilitates construction
of hydrogeologic maps with a computer program.

A report by Smolensky and others (in press) presents a set of maps
showing the configuration of the upper surface of these hydrogeolczic units.
The correlations presented herein were developed during construction of those
maps and are consistent with their representation of the system geometry. The
data-retrieval methods describee in this report were used during map
construction..

41 o.

CONNECTICUT

MONTAUK
POINT

NEW ///£AS

- NASSAU ',QUEENS • j \
V * ' *

A.——A' HYDROGEOLOGIC SECTION--
Sections are shown in figure 3

NSW YORK
HARBOR 0 5 10 15 20 MILES

I ' ' ' '
0 10 20 30 KILOMETERS

Figure 1.-'Location of Long Island, N.Y., and of hydrogeologic sections
depicted in figure 3.
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Previous Investigations

Some previous hydrogeologic investigations that were completed on a local
scale were used as a starting point for this study. Krulikas (1981) and
Jensen and Soren (1971) evaluated the hydrogeology of Suffolk County, Kilburn
(1980) and Kilburn and Krulikas (1986) evaluated the hydrogeology of parts of
Nassau County, and Buxton and others (1981) evaluated the hydrogeology of
Kings and Queens Counties.

Acknov1•dgments

The authors greatly appreciate support provided by the New York State
Department of Environmental Conservation, Nassau County Department of Public
Works, Suffolk County Department of Health Services, Suffolk County Water
Authority, and New York City Department of Environmental Protection.

HYDROGEOLOGIC FRAMEWORK

Long Island is underlain by unconsolidated deposits of clay, silt, sand,
and gravel that overlie southward-dipping consolidated bedrock (fig. 2). The
unconsolidated deposits are thinnest in northern Queens County (northwestern
Long Island) and thicken to the south and east to a maximum thickness of 2,000
ft at the south shore. These deposits contain several distinct geologic units
ranging in age from Late Cretaceous through Pleistocene, with some recent
deposits near shores and along streams. These units are differentiated by
age, method of deposition, and lithology in table 1.

In studies of ground-water availability and flow patterns, correlations
that are based strictly on geologic factors may not adequately describe the
internal structure of the hydrologic system; generally an interpretation in
which the units are differentiated on the basis of water-transmitting
properties is more useful. Thus* table 1 gives both the geologic units and
the corresponding hydrogeologic units and shows their stratigraphic
relationships. Eight major hydrogeologic units are indicated; these are, in
order of deposition, consolidated bedrock, the Lloyd aquifer, the Raritan
confining unit, the Magothy aquifer, the Honmouth greensand, the Jameco
aquifer* the Gardiners Clay, and the upper glacial aquifer. The two
hydrogeologic vertical sections shown in figure 3 depict the relative position
of these units in western and eastern Long.Island, respectively. The Jamecc
aquifer is present only in western Long Island (fig. 3A), and the Monmouth
greensand is present only in eastern Long Island (fig. 3B). A map showing the
extent and configuration of all units below the upper glacial aquifer is ziver.
in Smolensky and others (in press). Other local hydrogeologie units have oeer.
identified within the upper glacial deposits but are not discussed herein.

101131



Table 1.--Hydrogeologic unit* of Long Island and their water-bearing properties.

System
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Geologic vnit

Recent depoalta: Salt
marsh deposit*, stream
alluvium, shoreline
depoalta, and f i l l .

Upper Pleistocene
depoalta

Cardlnera Clay
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unit

Recent
depoalta

Upper
glacial
aquifer

Cardiners
Clay

Jameco
aqu i fe r

Approxi-
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maximum
thickness

( f t )

™

700

150

200

Character of deposits

Sand, grsvel, c lay , ( l i t , organ!
»ud, peat, loam, and shells.
Colors are gray, brown, green,
black, and yellow.

Till composed of clay, (and,
gravel, and boulders, forms
Harbor Hill and Ronkonkona
terminal moraines. Outwash
depodts consist of quartzoae
aand, fine to very coarse, and
gravel, pebble to boulder sited.
Alao contains lacustrine, urine,
and reworked deposits. Local
u n i t s are Fort Washington aquifer
and confining uni t , "2l> loot
clay," and clay at Salthtown.

Clay, silt, and few layers of sand.
Colors are grayish gieen and
brown. Contains urine shells
and glauconlte.

Sand, f ine to very coarae, and
gravel to large-pebble size; few
layers of clay and silt . Gravel
Is composed of crystal l ine and
aedloentary rocks. Color Is
•oatly brown.

Water-bearing properties

Beach deposits are h igh ly permeable;
marsh deposits poorly permeable.
Locally hydraul lca l ly connected to
underlying aquifers.

Till Is poorly permeable. Outwash
deposits are moderately to highly
permeable. Claclolacustrlne and
marine clay deposits are mostly
poorly permeable but locally have
thin, moderately permeable layera
of sand and gravel. Average
horizontal hydraulic conductivity
Is approximately 270 ft/d;
conductivity of noralnal material
la approximately 50 percent of
outwash deposits; anlsotropy Is
approximate ly 10:1.

Poorly permeable; constitutes a
conf in ing layer for underlying
aquifer . Some sand lenses may
be permeable. Average vertical
hydraulic conductivity la approxi-
mately 0.001 f t / d .

Moderately to highly permeable.
Confined by overlying Cardlners
Clay. Average horizontal hydraulic
conduc t iv i t y Is 200 to 300 f t / d ;
anlsot ropy is approximately 10:1.
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unconformity

Monaouth Croup

Matawan Group-
Magothy Formation,
undlfferentlated

Raritan
Formation

Unnamed
clay

member

Lloyd Sand
Member

•.< ru

Bedrock

Monmou t h
Creensand

Mag o thy
aquifer

Raritan
confining

unit

Lloyd
aquifer

Bedrock

200

1,100

200

500

Interbedded marine deposits of
clay, silt , snd sand, dark-
greenish gray, greenish-black,
greenish, dark-gray, and black,
containing much glauconlte.

Sand, fine to medium, clayey in
part; Interbedded with lenses and
layers of coarse sand and sandy
and solid clsy. Gravel Is common
In basal zone. Sand and gravel
are quartzose. Lignite, pyrlte,
and iron oxide concretions are
common. Colors are gray, whi te ,
red, brown, and yellow.

Clay, solid and sllty; few lenses
and layers of sand. Lignite and
pyrlte are common. Colors are
gray, red, and whi t e , commonly
variegated.

Sand, fine to coarse, and gravel,
commonly with clayey matrix; some
lenses and layers of solid anfl
silty clay; locally contains thin
lignite layers. Sand and mast of
gravel are quartzose. Colors are
yellow, gray, and white; clay is
red locally.

Crystalline metamorphlc and Igneous
rocks; muscovl te-blotlte schist,
gneiss, and granite. A sof t ,
clayey zone of weathered bedrock
locally if more than 70 ft thick.

Poorly permeable; p r imar i ly a con-
f in ing u n i t for u n d e r l y i n g Hagothy
aquifer. Average ve r t i ca l
hydraulic conduct ivi ty is
approximately 0.001 ft/d.

Most layers are poorly to moderately
permeable; some are highly
permeable locally. Water Is
unconfined in uppermost parts,
elsewhere is confined. Constitutes
principal aquifer for public supply
Average horizontal hydraul ic
conductivity is 50 f t / d ; anlsotropy
is approximately 100:1.

Poorly to very poorly permeable; con-
stitutes confining layer for
underlying Lloyd aquifer . Average
vertical hydraulic conduct ivi ty is
approximately 0.001 f t /d.

Poorly to moderately permeable.
Water Is confined by overlying
Raritan clay. Average horizontal
hydraulic conductivi ty is 40 f t /d ;
anlsotropy is a p p r o x i m a t e l y 10:1.

Poorly permeable to vir tual ly
impermeable; consti tutes lower
boundary of ground-water reservoir.
Some hard fresh water Is contained
in Joints and fractures but is
Impract ical to develop at most
places.
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CRITERIA FOR HYDROGEOLOGIC INTERPRETATION OF WELL DATA

Hydrogeologic well data included geophysical logs and drillers' and
geologists' descriptions of cores and other drilling samples. Lithologic,
mineralogic, and paleontologic evidence from these sources was used in
conjunction with a conceptual sedimentation model of the succession of
physical environments through Long Island's geologic past to define the
altitude of the upper surface of each major hydrogeologic unit penetrated by a
well. Offshore seismic-reflection data (Grim and others, 1970, and Deborah
Hutchinson, U.S. Geological Survey, written commun., 1984) were also
considered. The surface altitudes of a unit at all wells were correlated to
form a surface consistent with Long Island's geologic history.

OF DATA BASE
*

Hydrogeoiogic well data from 3.146 wells throughout Long Island are given,
in the data base at the end of this report. These include 1,559 ve_s in
Suffolk County, 830 wells in Nassau County, 462 wells in Queans Cecity, 264
wells in Kings County, and 30 wells in the adjacent parts or New Yor*; City.
The locations of wells in Kings, Queens, and Nassau Counties and adjacent
areas are shown on plate 1; those in western Suffolk Countv on plate 2; and
those in eastern Suffolk County on plate 3. All elements of tne data base are
explained in the following sections.

•ell Identification

The State of New York requires that Long Island wells that pump more tr.an
45 gal/min have a permit fram the New York State Department of Environmental
Conservation (NYSDEC). In tr.a -sennit process, the well owner files an instal-
lation report with basi : well _ata with NYSDEC. who assigns a well number.
Ot.ier wells that are installed as geologic test holes or for collection of
ot-er forms of hydrologic data are reported voluntarily and filed.

The prefix letter of the well indicates the county in which the well is
located, as follows: K, Kings; Q, Queens; R, Richmond (Staten Island); B,
Bronx; M, New York (Manhattan); N, Nassau; and S, Suffolk. Wells are assigned
numbers chronologically as they are reported.

Well Location

Each well has been plotted on U.S. Geological Survey 24-minute
topographic maps, and the latitude and longitude estimated to the nearest
second. A 5-second latitude-longitude grid is included on plates 1 through 3
to facilitate well location.

Well Altitudes

Tne altitude of land surface and of the bottom of the borehole is given
in feet above or below (-) sea level. Many boreholes are significantly deeper
than the completed well, and commonly the hydrogeologic information from the
backfilled part of the hole is of value in that it indicates the presence or
absence of a hydrogeologic unit at that depth.
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Hydrogeologic Unit Penetrated and Altitude of Upper Surface
1jg The altitude of the upper surface of any of the seven major hydrogeologic

units penetrated by a well is given in feet above or below sea level.
_^ Altitudes facilitate correlation of these horizons among adjacent wells. In
| areas where the hydrogeologic unit is believed present but its exact surface

••«<» altitude is difficult to identify, the term PRES (present) is entered. Where
the unit is believed present but no drillers' log or other geologic informa-

~ tion is available, the term NOREC (no record) is entered.

Adjacent fa I Is

: Many wells are drilled in or near the same location; they may be
~~* clustered for site-specific projects or may be one of several grouped together

in a well field. Only the most recent well at a location is labeled on plates
• 1 through 3; adjacent wells are included in the data base.

SELECTIVE DATA RETRIEVAL

Selective retrieval of information on individual hydrogeologic units is
useful in defining the configuration and extent of a unit and its relationship
to contiguous units. This section briefly describes a simple algorithm (and
FORTRAN program, table 2) that retrieves selected information from the data
base and prepares it in a form compatible with software available for plotting
maps of Long Island (G. W. Hawkins, U.S. Geological Survey, written commun.,
1984).

Program Documentation

A user can select pertinent information from nine fields in the data
base. These nine fields along with a blank field are:

Field Information

1 Well number
2 Altitude of hole bottom
3 Altitude of upper surface of Gardiners Clay
4 Altitude of upper surface of Jameco aquifer
5 Altitude of upper surface of Monmouth Greensand
6 Altitude of upper surface of Magothy aquifer
7 Altitude of upper surface of Raritan confining unit
8 Altitude of upper surface of Lloyd aquifer
9 Altitude of upper surface of consolidated bedrock
10 Blank field

The algorithm retrieves information from the selected field(s) and
creates a file of labels. The file includes the latitude and longitude of the
well for location, the symbol used for plotting the well on a map of Long
Island, and the desired label to be plotted at each symbol (labels are
selected from the above fields).
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Table £.—FORTRAN computer program for &

CHARACTER*6 N F ( 1 0 ) , N A , N B , N C , N L
CHARACTER*! NS,TEXTIN,NN
PRINT*,'**************************************************»
PRINT*,'*** PROGRAM - HYDROGEOLOGY RETRIEVE(HGR.F77) ***'
PRINT*,'*** GENERATES A LABEL FILE (FOR MLIPLOT) ***»
PRINT*,'*** FROM THE HYDROGEOLOGY DATA BASE. ***'
PRINT*,***************************************************»
PRINT*,'***ENTER NAME OF HYDROGEOLOGY FILE'
CALL IFILE(15)
PRINT*,'***ENTER NAME OF LABEL CARDS FILE'
CALL OFILE(4,16)

PRINT*,'*******************************************************»
NCHOP»INTIN(' ***ENTER 0-FOR ISLAND-WIDE RETRIEVAL, 1 FOR LOCAL')
IF(NCHOP.EQ.O) GO TO 2?
LNLAT-INTINC ***ENTER LAT OF NORTnZ.IN EXTENT OF LOCAL AREA***')
LSLAT=INTINC ***ENTER LAT OF SOUTHERN EXTENT OF LOCAL AREA***')
LELONG-INTINC ***ENTER LONG OF EASTERN EXTENT OF LOCAL AREA***')
LWLONG-INTINC ***ENTER LONG OF WESTERN EXTENT OF LOCAL AREA***')

20 CONTINUE

PRINT*,'**************************************************»
PRINT*,'*** THE DATA BASE HAS THE FOLLOWING ***'
PRINT*,'*** INFORMATION IN THE NOTED NUMBERED FIELDS. ***'
PRINT*,'****•**********************************************'
PRINT*,'*** - 1- WELL NUMBERS ***'
PRINT*,'*** -2- ALTITUDE OF HOLE BOTTOM
PRINT*,'***
PRINT*,'***
PRINT*,'***
PRINT*,'***
PRINT*,'***
PRINT*,'***
PRINT*,'***

***»
***»
*** •
*** *

3- ALT. OF GARDINERS CLAY
4- ALT. OF JAMECO GRAVEL
5- ALT. OF MONMOUTH GREENSAND
6- ALT. OF MAGOTHY AQUIFER
7- ALT. OF RARITAN CONFINING UNIT
8- ALT. OF LLOYD AQUIFER
9- ALT. OF BEDROCK

PRINT*,'*** -10- BLANK FIELD(NO LABEL IN OPTIONS)
PRINT*,***************************************************'
NN-TEXTINCENTER C TO CONTINUE')
PRINT*,***************************************************'

***»
***»
*** *
***»
***»

PRINT*,'***
PRINT*,'***
PRINT*,'***
PRINT*,'***
PRINT*,'***
PRINT*,'***
PRINT*,'***
PRINT*,'***
PRINT*,'***

THREE OPTIONS ARE AVAILABLE ***»
**•*»
***»
***»
***»
***»
***»

1- LABEL WITH FIELD A IF:
FIELD B IS NOT BLANK.

2- LABEL WITH FIELD A IF:
FIELD B IS BLANK

3- LABEL WITH FIELD A IF:
FIELD B IS BLANK, AND
FIELD C IS NOT BLANK.

NN-TEXTINC ENTER C TO CONTINUE')
PRINT*,'**************************************************'
PRINT*,'*** '
NOP-INTINC *** ENTER OPTION ( 1,2 OR 3)***')

***»
***«
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ttrieval of hydrogeologic data.

PRINT*,'*** '
NS-TEXTINC ***ENTER SYMBOL FOR WELL POINT ***')
PRINT*,'*** '

C
NF(IO)-' »
IA-INTINC ***ENTER FIELD FOR A ***•)
IB-INTINC ***ENTER FIELD FOR B ***')
IF(NOP.NE.3) GO TO 15
IC-INTINC ***ENTER FIELD FOR C ***•)

C
15 PRINT*, '**************************************************'

PRINT*,**** YOU HAVE THE OPTION TO HAVE THE INFO IN ***'
PRINT*,'*** ONE OF TK£ FIELDS ADDED TO THE END OF *"'
PRINT*,'*** THE LABEL CARDS FOR REFERENCE. ***'
IL-INTINC *** ENTER FIELD I FOR'EXTRA LABEL***')

C READ DATA FOR A WELL
C

10 READ(15,8,END-99)NF(1),LAT.LONG,(NF(I),I«2,9)
8 FORMAT(A6f3X,I6,lX,I6,7X,A6,3X,A6,lX,A6,
/ 1X,A6,1X,A6,1X,A6,1X,A6,1X,A6)

C
IF(NCHOP.EQ.O)GO TO 25
IF(LAT.GT.LNLAT.OR.LAT.LT.LSLAT) GO TO 10 -
IF(LONG.GT.LWLONG.OR.LONG.LT.LELONG) GO TO 10

25 CONTINUE
C
C DEFINE FIELDS A,B,C AND L
t+ .

NA-NF(IA)
NB-NF(IB)
IF(NOP.NE.3) GO TO 140
NC-NF(IC)

C
140 CONTINUE

NL-NF(IL)
C

GO TO (50,60,70),HOP
50 IF(NB.NE.» •) GO TO 5

GO TO 10
60 IF(NB.EQ.• •) CO TO 5

GO TO 10
70 IF(NB.EQ.» ».AND.NC.NE.• •) GOTO 5

GO TO 10
C

5 WRITE(16,9)NS,LAT,LONG,NA,NL
9 FORMATCL 0 • ,A1,20X,I6,1X,I6,4X,A6,30X,A6)
GO TO 10

99 CONTINUE
STOP
END

11
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One of three options can be selected:

(1) Label with field A if field B is not blank,
(2) Label with field A if field B is blank,
(3) Label with field A if field B is blank, and field C is not blank,

where A, B, and C are defined to be one of the ten fields listed on page 9.
Data can be retrieved on an islandwide scale or for a local area by defining
limiting latitudes and longitudes.

Sample Retrieval*

The options provided by this program enable the user to retrieve selected
data and plot maps that are useful in defining hydrogeologic geometry, either
on an islandwide or a local scale. Several examples of data retrievals are
outlined below; an application to construct a hydrogeologic surface map is
presented also.

Example 1.—Select option 1; designate field A equal to 1 (well number)
and field B equal to 6 (altitude of the upper surface of the Magothy
aquifer).

A file is prepared for use in plotting a map that shows the locations and
well numbers of all wells that penetrate the Magothy aquifer. (If field A
were designated equal to 6, the map would show the surface altitude of the
Magothy aquifer at each well).

Example 2.—Select option 3; designate field A equal to 1C, field B equal
to 3, and field C equal to 6.

A file is prepared for use in plotting a map that identifies by a symbol
each well that does not penetrate the Gardiners Clay but contacts the
underlying Magothy aquifer. This indicates that the Gardiners Clay is absent
at this site and provides a guide to defining the extent of that unit.

Example 3.--Select option 3; designate field A equal to 2, field B equal
to 7, and field C equal to 6.

A file is prepared for use in plotting a map that shows the altitude of
the bottom of all wells that penetrate the Magothy aquifer but not the
underlying Raritan confining unit. The surface of the confining unit must be
below this altitude.

An example of a hydrogeologic-unit map constructed with this data-
retrieval system is shown in figure 4 (p. 14). This map shows the
upper-surface configuration of the Raritan confining unit. All data on the
map were retrieved from the data base through the discussed algorithm and are
as follows:
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_ — Upper surface altitude of the Raritan confining unit in wells where it is
j overlain by the Magothy aquifer, in feet. These values indicate the

Jjj altitude of the unconformity between these units, a relatively flat
surface.

, -- Upper surface altitude of the Raritan confining unit in wells where .the
Magothy aquifer is absent. These values indicate the altitude of the
Cretaceous surface where it has experienced severe post-Cretaceous
erosion, especially during the Pleistocene.

— Bottom altitude of wells that penetrate the Magothy aquifer but not the
-; ' Raritan confining unit. These values indicate the highest possible
; surface altitude of the Raritan confining unit and are used to guide

""* contours where wells are not deep enough to penetrate the unit.

— Locations of wells that do not penetrate the Raritan confining unit but
do contact older and stratigraphically aee,per hydrogeologic .ir.its (the
Lloyd aquifer or unconsolidated bedrock;, indicating tnat the Raritan
confining unit is absent at this location.

When combined, these data are a valuable aid to defining the surface
configuration of a hydrogeologic unit; tney also facilitate definition of the
eyietxf of a hydrogeologic unit .3-.d differentiation of the parts of the surface
tiiat were shaped by differing geologic events or environments. Use of this
data-retrieval method is most advantageous in areas where typically layered

; strata nave been affected by severe erosion.

SUMMARY

The hydrogeologic data base and method of selective retrieval presented
in this report offer a method to obtain hydrogeologic data for any local area
on Long Island and provide the data in a format suitable for construction of
hydrogeologic maps. The data represent the upper surface altitudes of the
hydrogeologic units penetrated in 3,146 wells on Long Island and surrounding
parts of New York City. The surface altitude of each hydrogeologic unit at a
well was inferred through inspection of lithologic, mineralogic,
paleontoiogic, and geophysical data collected from the well and by correlation
of surface altitudes in nearby wells. The resulting series of correlated
surface altitudes were used to define the surface configuration of the
hyarogeologic units on a set of maps by Smolensky and others (in press).

As additional hydrogeologic data become available, reevaluation of
correlations with nearby wells and concurrent adjustment of the data would be
advisable so that the data base will accurately represent the hydrogeologic
structure of Long Island's ground-water reservoir.
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EXPLANATION TO FIGURE 4

*-60 UPPER SURFACE ALTITUDE OF RARITAN CONFINING UNIT--
where Magothy aquifer is overlying, in feet below NGVD of 1929.

•.38 UPPER SURFACE ALTITUDE OF RARITAN CONFINING UNIT--where Magothy
aquifer was eroded away, in feec below NGVD of 1929.

x-114 ALTITUDE OF BOTTOM OF WELL THAT CONTACTS MAGOTHY AQUIFER BUT
NOT RARITAN CONFINING UNIT--in feet below NCVD of 1929.

O WELL THAT DOES NOT CONTACT RARITAN CONFINING UNIT BUT DOES CONTACT
AN UNDERLYING UNIT.

*PR£S UNIT IS BELIEVED PRESENT BUT ITS SURFACE ALTITUDE IS UNDEFINED AT
THIS WELL.

*NOREC NO BOREHOLE INFORMATION IS AVAILABLE IN THE INTERVAL WHERE THIS
UNIT IS BELIEVED PRESENT.

——— ——— EXTENT OF RARITAN CONFINING UNIT. -

—— -50—— LINE OF EQUAL UPPER SURFACE ALTITUDE—contour interval 50 and
100 feet. Datum is NGVD of 1929.

AREA WHERE RARITAN CONFINING UNIT IS UNCONFORMABLY OVERLAIN 3\*
MAGOTHY AQUIFER.

4044, 7351 DEGREES AND MINUTES OF LATITUDE AND LONGITUDE, RESPECTIVELY.
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DATA BASE

Upper Surface Altitudes of Major
Hydrogeologic Units at 3,146 Wells on Long Island, New York

(Locations are shown on places 1, 2, 3)

NOTES

Well identification

~refix letter (column 1) ..idicates county in which well is located:

K » Kings B - Bronx
Q » Queens M » New York (Manhattan)
S - Suffolk N - Nassau
R = Richmond (Staten Island)

Hydrogeologic unit penetrated

The term PRES (present) is entered for wells where the
hydrogeologic unit is believed present but its surface altitude is
difficult to identify. Where the unit is believed present but no
drillers' log or other geologic information is available, the term
NOREC (no record) is entered.

Other abbreviations

Mon. greensand - Monmouth greensand
Rarit. conf. unit = Raritan confining unit

Remarks

Veatch 65 - indicates well number used in Veatch (1906).
NR -10 to -30 - indicates no hydrogeologic records are available from

10 to 30 feet below sea level.
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UPPER SURFACE ALTITUDE Of MAJOR HYDROGEOLOGIC UNITS AT 3,146 WELLS ON LONG ISLAND, NEW YORK
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WELL, IN FEET HYDROGEOLOGIC UNIT PENETRATED AND ALTITUDE OF
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UPPER SURFACE ALTITUDE OF MAJOR HYOROGEOLOGIC UNITS AT 3,146 WELLS ON LONG ISLAND, NEW YORK
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UPPER SURFACE ALTITUDE OF MAJOR HYOROGEOLOGIC UNITS AT 3,140 WELLS ON LONG ISLAND, NEW YORK
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N 3768
N 3781
N 3801
N 3838
N 3861

N 3867
N 3860

I N 3861
1 ., N 3862
i £ N 3863

J"f N 3864
! IT N 3866
rl N 3868

N 3867
N 3874

N 3876
N 3877
N 3878
N 3881

—— N 3888

4042480734021
4041630734102
4043400733047
4042090733736
4044460733704

4041600733729
4044690734021
4042240733742
4044480733706
4041300733831

403824 734169
4041120734041
4041120734041
4040440733648
4046440733839

4046280733831
403711 734443
4039130734020
4048420734044
4048230733806

4044360733718
4040300734146
4047260734366
4047690733116
404727 734366

4043630732910
4047460733069
403761 734401
403621 734418
4036170734307

403827 734260
4037360733748
403816 734142
403912 734320
4047460733069

4043620732911
4046280733237
4046240733233
4043200734026
4049480734126

76
48
88
60
107

66
106
66
106
66

24
33
36
40
140

141
12
20
140
211

110
19
86
196
82

91
183
6
8
11

4
4
6
6

183

90
162
160
80
108

-468
-637
-332
-306
-197

-611
-376
-96
33

-146

-166
-663
-661
-61

-310

-314
-130
-102
-126
-62

10
-661
-100
32

-106

-601
-262
-616
-787
-206

-632
-846
-446
-643
-162

-316
-403
-466
-414
-294

-49 -138

-69 -133
-111 -123
-79 -116

-66 -133

-88 -130
-61 -78

LB, Li. -...

3!
-44
12

-13
23

-30
-16
-1
38
-39

-160
PRES
-63
-8
26

32
-130
-69
-126

2

19
-16
66
100
17

39
123
-203
-166
-149

-206
-66

-180
-144
108

36
-6
12
-20

427
-476

-342

487
-486

-620

-646
-646

-676
-736

-613

-436

20FT -17

N3700

N3720

20FT -30

20FT -16,-49

20FT -16
20FT -32

N6708

N3861

N8941
N3874

N6701

N6681

N8941
N3963

20FT -23
20FT -38
20FT -30

20FT -19,-37
20FT -28
20FT -22,-33
20FT -30,-61

-260



UPPER SURFACE ALTITUDE OF MAJOR HYDROCEOLOGIC UNITS AT 3,146 WELLS ON LONG ISLAND, NEW YORK

CO

O
M
H»
Ul

ALTITUDE OF
WELL, IN FEET

ABOVE OR
WELL
IDENT-

BELOW SEA
LEVEL

ICATIOU
NUMBER

N 3892
N 3894
N 3896
N 3906
N 3920

N 3937
N 3963
N 3982
N 4077
N 4096

N 4097
N 4120
N 4128
N 4133
N 4149

N 4160
N 4173
N 4206
N 4207
N 4216

N 4223
N 4243
N 4246
N 4246
N 425G

N 4266
N 4327
N 4332
N 4334
N 4376

LAT-LONG

4062330733724
4040690733417
4041190733231
404644 734161
4037260734304

4039670734017
4046280733237
4063160733342
404324 734139
4046380732807

4046310732939
4040430734104
4047330734146
4048090733034
4̂ 39060733242

4038430733407
404626 734169
4046240733632
4046170734164
4046330733769

4048650734034
404641 734162
4047460733211
4048070733128
404/D&0733724

404762 734403
4046210733923
4047560733940
4042110733832
4054450733112

TOP

146
30
40
134
14

26
162
20
86
160

168
36
137
192
6

7
130
106
120
132

192
132
222
200
216

67
127
189
65
58

BOTTOM

-300
-386
-463
-636
-101

-662
-362
-399
-463
-377

-312
-423
-43
-263
-873

-819
-130
-264
-126
28

-318
-128
-349
-258
-276

-419
-303
-21
-96
-309

HYDROGEOLOGIC UNIT PENETRATED AND ALTITUDE OF
UNIT SURFACE. IN FEET ABOVE OR BELOW SEA LEVEL

CARD- MON
INERS JAMECO GREEN MAGOTHY
CLAY GRAVEL SAND AQUIFER

-27
-61
41

66

-29
23

PRES
76

112
-40
16
-2
-44

-44
12
47
18
36

-148
41
72
40
19

36
113
-13

RARIT
CONF LLOYD BED-
UNIT AQUIFER ROCK

-171 -234

-264 -431 -611

-692

-149 -311
-361

'
•

-764

-746

-194 -311

-165 -233 -348 .
-303

-110 -242

LOCATED
NEAR WELL REMARKS

N6261
20FT -10

N8976
N4243

20FT -19

N6680
20FT -26

20FT -33

20FT -29



H
O
M
(->
cn
en

1' 4382
N 4383
N 4388
N 4390
N 4400

N 4401
N 4406
N 4411
N 4425
N 4432

—— N 4440
N 4461

—— N 4462
N 4612
N 4623

N 4633
N 4714
N 4766
N 4772

— N 4869

N 4876
N 6007
N 6068

—— N 6071
N 6074

N 6076
N 6079
N 6099
N 6110
N 6121

N 6129
N 6136
N 6146
N 6149
N 6163

N 5187
N 6188
N 6193
11 6194

— t* N R?Cl]

4046220733437
4046270733364
4046460734403
4046140734121
4051640732958

4041630732622
403616 734306
4039200734049
4042690733716
4061430733821

4051350733829
4040610732948
4060100733849
4040580734108
4047220733948

4047210733322
403802 734444
4042060733462
4044370733743
4060100734142

4037490734236
4046520733420
4048480733407
4052130733666
4047000734360

404238 734203
4037420734062
404647 734236
404629 734213
4039680734103

4036060733030
4047320734304
4040310734310
4046660733046
4039420733644

4040410733438
4063600733124
4039290733821
4039230733922
4049260733817

114
124
28
124
36

37
9
17
60
28

16
26
69
36
257

176

61
109
30

26
119
238
143
81

71
16
189
82
26

9
136
30
147
26

36
22
27
16
48

-106
-12

-117
-177
-364

-684
-1108
-661
-315
-324

-300
-617
-202
-487
-246

-132
-228
-847
-129
-389

-123
-140
-17
-99
-39

-392
-138
-246
-324
-621

-1094
-29

-474
-45
-330

-679
-363
-628
-604
-461

-84 -120

PRES

-160

-67

-97

-62 PRES

PRES

64
82

-26
9

-177

-67
141
-68

0

-68

-28
67

-266

-709

-120

-119

PRES
-470
-244

-865

-272

-234

19

4
30

-112
99
170
48
-39

-31
122
-60
-63
-62

-90
99
-67
39
-26

-18

PRES
PRES

N9062

N7446

N9173
N6701

N6649

N8837

20FT -36,

-676 -766

-363

N7363

VEATCH 272

20FT -16

-392

-199
-188

-990

N8261

-178 -338

-292 -376

N9792



. *

Ulo

O
H1
H
01

N 6696
N 6706
N 6708
N 6710
N 6731

N 6762
N 6768
N 6777
N 6861
N 6862

N 6876
N 6883
N 6884
N 6901
N 6906

N 6947
N 6994
N 6034
N 6036
N 6046

N 6062
N 6073
N 6076
N 6077
N 6092

N 6093
N 6119
N 6148
N 6149
N 6160

N 6190
N 6191
N 6192
N 6193
N 6202

N 6206
N 6224
N 6282
N 6289
n "312

4039460733416
4046380732662
4048240733806
4046690734166
403944 734319

4051290733616
4036210733739
4039400732930
4047140733420
4048080733746

4048680734116
4048200733814
404766 734268
4047310733106
4038330733666

4046460733908
4062110733718
4047430734022
4047460734012
4044170733661

4039130732920
4046110734128
4046600732911
4046490732910
4049120732761

4049080732761
4046090733929
4042160732733
4042120732621
4042460732903

4047070733063
4047070733049
4046160733100
4046170733106
4046490733306

4044260733813
4064390733048
4061260734207
4061220733617
4064360733120

20
146
211
179
16

146
6
6

218
236

100
208
68
179
10

129
130
210
198
101

6
120
168
168
241

240
123
60
47
69

177
180
127
130
132

107
30
102
162
38

-646
-368
-32

-211
-87

-186
-846
-78
41

-282

-196
-7

-160
31

-101

-376
-110
-97
-96

-266

-82
14

-636
-634
-396

-366
-68

-616
-670
-646

-466
-496
-630
-607
-132

-161
-322
-340
-223
-302

-68

-48

-36
96
-3
69
-68

-19
-127
-62
90
60

-118
6
36
103
42

80
26
-17
81
39

-68
14
86
86
191

141
41
-40
-48
-20

-41
-1
26
26
37

-136

266

-168

-96

-282
-102

-612
-616

-466
-4«2

-674

20FT -34,-48

20FT -30

20FT -28

N6396

N6077

20FT -23

-116 -278
-318

-220
-266

N6191

N9180
N9180

N7849
N9464

N6678



UPPER SURFACE ALTITUDE OF MAJOR HYDROGEOLOGIC UNITS AT 3,146 WELLS ON LONG ISLAND, NEW YORK

Ul
N>

Hin

ALTITUDE OF
WELL, IN FEET

ABOVE OR
WELL
IDENT-
ICATION
NUMBER

N 6316
N 6334
N 6364
N 6366
N 6376

N 6383
N 6394
N 6396
N 6416
N 6436

N 6437
N 6442
N 6444
N 6460
N 6466

N 6467
N 6468
N 6469
N 6610
N 6649

N 6678
N 6680
N 6681
N 6610
N 6623

N 6631
N 6636
N 6644
N 6661
N 6666

HYDROGEOLOGIC UNIT PENETRATED AND ALTITUDE OF
UNIT SURFACE, IN FEET ABOVE OR BELOW SEA LEVEL

BELOW SEA
LEVEL

LAT-LONG

4046260733626
4044640734104
4037120733008
4036440733306
4046330732706

4041230732862
4047460734010
4047470734010
4061330733818
4053280733126

4042090733821
4041230732863
4060310733636
4036330734011
4039420734246

403810 734331
403840 734330
403810 734313
403642 734333
4061440733824

4064330733122
4046300732937
403827 734260
403641 734331
4039070733632

4043440732841
4043190732666
4044100732710
4047640733167
4046340733244

TOP

104
128
10
6

200

31
190
190
16
68

66
31
170
10
16

4
6
a
10
32

20
160
8
9
20

87
60
90
226
122

BOTTOM

-261
-80

-104
-126
-47

-663
-27
-18
-280
-380

-226
-681
-87

-1321
-69

-694
-699
-697
-463
-409

-311
-642
-612
-236
-118

-600'
-140
-148
-396
-114

CARD- MON
INERS JAMECO GREEN MAGOTHY
CLAY GRAVEL SAND AQUIFER

41
24

-67 -68 -94
-62 -66

72

-31
116
116

-14
-42
80
-97
-46

-66 -132 -191
-62 -134 -230
-68 -131 -160
88 -166 -164

100
-61 -131 207
-79 -100 -121

-62

23
-30
14
62
67

RARIT
CONF LLOYD BED-
UNIT AQUIFER ROCK

-160 -236
-164 -307

t

t

-816 -960

-671
-630
-669

-177 -223 -404

-166 -260
-624
-679

-386

LOCATED
NEAR WELL REMARKS

N6442
N6396

20FT -21, -38
20FT -29, -33
20FT -7, -26

N6610

20FT -24, -40

N8004

N8880



ae_..,j .. JL*--. i

1
)

M
O

Ol
00

N 6667
N 6660
N 667E
N 6691
N 6701

N 6706
N 6721
N 6741
N 6767
N 6791

-— - N 6806
N 6813
N 6817
N 6819
N 6834

N 6842
N 6848
N 6860
N 6866
N 6866

N 6673
N 6893
N 6904
N 6907
N 6916

N 6916
N 6918
N 6926
N 6928
N 6946

N 6966
N 6966
N 0972
N 6992
N 6996

N 7022
N 7030
N 7045
N 7047
N 7063

N 7076
N 7087

— N 7104

4036310732662
4039180733039
4063330733032
4046400733667
403617 734306

403713 734169
4046670733819
4047610733046
4038660733248
4037280733930

4060200733010
4039300734309
4039300733817
4046370733336
4040390732830

4044420733010
4044460733320
4035336733632
4044330734026
4040390732836

4063310733114
4040490733643
4043390733040
4048300733041
4044010732832

4043680732831
4044330734027
404760 734440
4038060733963
4046470734011

4046670732706
4037670734039
4047060734400
4040610732721
4046280733040

4042000733600
4046370733306
4047290733423
4061530733326
4046280734058

4043390733040
4047060734337
4048320733722

6
16
7

146
11

6
148
180
6
6

164
10
28
130
26

104
110
7
87
20

30
40
91
138
90

91
87
11
8

164

170
6
78
24
132

60
160
241
223
209

91
98
158

-406
-73

-463
42

-846

-737
29

-243
-66
-73

-109
-228
-660
-132
-878

-64
-2

-1043
-214
-000

-300
-624
-002

4
-496

-622
-216
-274
-862
-360

-484
-132
-48
-87
12

-4
-378
90
-41
-77

-583
-105
-314

-63

-77 -133

-68 -126

-46
-60

-36

-46

?

-86 -103

-44

-84 -179
-26

42
-149

-166
30
67
-61

69
-69
-64
34
-48

40
2

-87
11

PRES

-16
18
66
30

48
2

-86
81

38

-28
-69
21

-4
-3
91
83
72

20
-13
68

-431

-716

-628

20FT -48
20FT -22

20FT -19,-33

20FT -21

-908

-17B -339

-169
-686
-343

-190
-841

N9792

N6866

N6918

N7076
N7930
N0910

N7889

N8696

20FT -28

20FT -29

20FT -36

-272



ItPPER SURFACE ALTITUDE OF MAJOR HYOROGEOLOGIC UNITS AT 3,146 WELLS ON LONG ISLAND, NEW YORK

O
H
H
UI

ALTITUDE OF
WELL, IN FEET

ABOVE OR
WELL
IOENT-
IfATION
NUMBER

N 7117
N 7124
N 7126
N 7133
N 7162

N 7160
N 7161
N 7186
N 7298
N 7334

N 7336
N 7363
N 7377
N 7399
N 7407

N 7414
N 7419
N 7420
M 7430
II M33

N 7438
N 7439
N 7446
N 7446
N 74B0

N 7469
N 7482
N 7486
N 7487
N 7SP0

HYDROGEOLOGIC UNIT PENETRATED AND ALTITUDE OF
UNIT SURFACE, IN FEET ABOVE OR BELOW SEA LEVEL

BELOW SEA
LEVEL

LAT-LONG

4042220734047
4043610732647
4046620734007
4037490734116
4064330733446

4041660733448
4038660733926
4044410733660
4043030733714
4046140734121

4046610733647
4046620733416
4043130732760
4046620734226
4040020733332

4040640732613
4049060732862
4048030732806
4040100734262
4040060733429

4044260732743
4062690733860
404616 734122
4048480733443
4048550733601

4039220733904
4041080734329
4054120733112
4042120734239
4044180733454

TOP

60
70
193
9
14

60
10
92
61
120

144
120
66
126
24

22
243
283
20
26

127
22
120
222
176

20
36
26
60
90

BOTTOM

-431
-86

-636
141

-396

-639
-890
-230
-626
-362

21
-296
-701
-74

-624

-697
-82
18

-630
-70

-623
-190
-333
-276
42

-258
-426
-336
-78

-384

CARD- MON RARIT
INERS JAMECO GREEN MAGOTHY CONF LLOYD BED- LOCATED
CLAY GRAVEL SAND AQUIFER UNIT AQUIFER ROCK NEAR WELL REMARKS

-26
-22
113 -276 -429 -628 N7892

-88 -126
-239 -266 -369

-3 -682
-66 -680
68
-4
16 -340 N7446

41 . .
60
-14
-64 N8466

PRES N8263

-63
78
163
-67
-21

82
-179

16 f Rf!S
85
71

-66
-48

-174 -314
-44
52



H
O
H
H

N 75P3
N 7510
N 7612
N 7613
N 7616

N 7618
N 7621
N 7622
N 7623
N 7624

N 7626
N 7626
N 7629
N 7646
N 7647

N 7648
N 7649
N 7661
N 7662
N 7663

N 7664
N 7660
N 7662
N 7670
N 7681

N 7E93
N 7613
N 7614
N 7620
N 7644

N 7661
N 7663
N 7666
N 7719
N 7720

N 7731
N 7732
N 7764
N 7770
N 7772

4043380732708
4064440733131
4046360734103
4046620733727
4043370732706

4046330732937
4039480733928
4040010733913
4043090733026
4044260733806

4064060733112
4047040732803
4041660733802
4064180733240
4054300733628

4040070734260
4047380733631
4046660733946
4046490733944
4046620733946

4047060733949
4046070734202
4046340733112
4054240733400
4046400733814

4060460732830
404814 734618
4061460733816
4064240733400
4064210733062

4046110734010
4039610732724
4046110734010
4064420733429
4042370734007

4046120734006
4046170733339
4042210733637
404827 734464
4050120733102

60
19
123
164
63

133
13
26
76
106

32
210
46
11
9

20
198
162
143
163

190
160
160
126
123

263
38
32
126
19

162
6

162
20
70

167
121
60
43
268

-606
-310
-267
-321
-626

-327
-669
-612
-608
-174

-386
-484
-27
-363
-313

-487
-306
-443
-466
-306

-310
-92
-623
-397
30

-220
-197
-361
-366
-301

-411
-171
-363
-380
-493

18
13 .

-186
-267
-310

-47

-44

-20

28
4

PRES

72
-66
-66
16
33

90
-17

-38

78
73
-6

-76

-208 -266
N7616

-688

-168 -358

N7849

-310
-261

-332
-291

-61
166
79
101
111

99
38
-18

31

66

28
•64
28

-248
-264
-261

-263

-494
-261

-148
-261
-168

-284

.04

-418

-286

-147
-229
-281
-277

N8267
N8249
N7620

N7666

-340

-178
N7773



UPPER SURFACE ALTITUDE OF MAJOR HYDROGEOLOGIC UNITS AT 3,146 WELLS ON LONG ISLAND, NEW YORK

M
O

ALTITUDE OF
WELL, IN FEET

ABOVE OR
WELL
IDENT-
ICATION
NUMBER

N 7773
N 7776
N 7761
N 7782
N 7786

N 7796
N 7796
N 7830
N 7849
N 7862

N 7864
N 7866
N 7867
N 7868
N 7873

N 7884
N 7886
N 7886
N 7887
N 7889

N 7892
N 7936
N 7957
N 7980
N 8004

N 8007
N 8008
N 8010
N 6031
N 8037

HYDROGEOLOGIC UNIT PENETRATED AND ALTITUDE OF
UNIT SURFACE. IN FEET ABOVE OR BELOW SEA LEVEL

BELOW SEA
LEVEL

LAT-LONG

4060100733069
4036370733940
4047610733220
4061420733714
4046260733634

4040230733709
4039490733417
4061110733268
4044230733806
4044110732616

4040360734036
4040400734036
4060690733841
4048110733321
4048110733633

4038030733963
4038030733964
4038030733964
4038030733964
4038020733964

4046610734009
4046360733641
4044190733631
4047160733711
4043460732840

4046430733649
4039130733211
4047390733921
4040390733116
4043590733146

TOP

230
6

217
96
108

40
11
118
106
76

36
37
196
218
263

7
7
7
7
7

200
138
96
161
86

120
10
226
26
97

BOTTOM

-336
-1233

-333
-133
-296

-720
-689
-79

-146
-640

-637
-668
-432
-167
-282

-736
-726
-696
-638
-696

-266
-5

-627
6

-663

-468
-383
-228
-498
-687

CARD- MON
INERS JAMECO GREEN MAGOTHY
CLAY GRAVEL SAND AQUIFER

-136
-123
91
24
64

-23
-61
83
23
-23

-18
-18

33
136

-40 -64
-47 -64
-41 -64
-43 -68
-46 -66

101
70
ae
60
30

64
-42 -51

131
-39

1

RARIT
CONF LLOYD BED- LOCATED
UNIT AQUIFER ROCK NEAR WELL REMARKS

817 -980

-133

-666

'

9

-687
•

-171 -275 -432

-686 N7889
N7889
N7889
N7889

-262

-488

-664

-450

-224
20FT -30

N8321
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to

H 6036
N 8043
-N 8048
N 809S
N 8096

N 8109
N 8123
N 8162
N 8163
N 8171

N 8181
N 8188
N 8196
N 8196
N 8211

N 8214
N 8216
N 6217
N 8221
N 8233

N 8248
N 8249
N 8260
N 8261
N 8263

N 8266
N 8267
N 8277
N 8319
N 8321

N 8326
N 8327
N 8342
N 8343
N 8344

N 8364
N 8366
N 8368
N 8363
N 8369

4046460734266
4047640732831
4061620733819
4049140733924
4049170733924

4038440734233
4060490733036
4039040733134
4046060734001
4038660733338

4046160733646
4037180733343
4039340734107
4039620733616
4046280734129

4041660732620
4040000733710
4040040733710
404922 734E00
4036180733820

4046260733826
4046320733111
4041090733716
4039690734104
4040030733334

4046660734224
4046060734206
4044190733830
4039490734326
4044000733147

4061160733729
4061130733726
404642 734406
4062160733723
4039310734310

4036220733700
4048290733169
4046300734144
4042170732904
4046320733011

210
222
60
36
27

6
263
10
166
10

141
12
20
24
120

37
30
36
76
8

120
163
60
26
26

106
126
103
16
97

63
63
18
138
10

6
268
119
66
160

-86
-499
-310
-366
-383

-148
-63
-144

6
-373

-99
-160
-683
-682
-106

-663
-636
-669
-216
-1223

-398
-332
-643
-660
-676

-196
-160
-268
-166
-677

-464
-309
-426
-282
-60

-1270
-337
-336
-644
-36

-62

-42

-68

PRES

-48

61

104
132

-147
41
-61
81
-40

12
-63
-62
-30
29

-30
-11
-17

-146

16
-27
-20
-49
-40

-69
30
7

-36
PRES

-81
-4

-87
136
23
-30
71

-484
-184
-260
-268

-686
-636

-646

-893

-396

-661
-£30

-186

-179
-96

-866

-262

:-*0
-331
-347

-166
-1042

-304
-304
-277
-239

-1096

N8608
N8608

20FT -28

20FT -36

20FT -33
20FT -31

N8668

N9173

20FT -36
20FT -23

421

N8466

N8327

N9110
N8394

N8373
N8666
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UPPER SURFACE ALTITUDE OF MAJOR HYDROGEOLOGIC UNITS AT 3,146 WELLS ON LONG ISLAND, NEW YORK

Ol
03

Okw

ALTITUDE OF
WELL, IN FEET

ABOVE OR
WELL
IDENT-
ICATION
NUMBER

N 8372
N 8373
N 8376
N 8390
N 8394

N 8409
N 8413
N 8414
N 8416
N 8423

N 8431
N 8432
N 8466
N 8466
N 8467

N 8466
N 8472
N 8477
N 8480
N 8481

N 8482
N 8487
N 8497
N 8499
N 8514

N 8516
N 8620
N 8543
N 8667
II 8f,f 9

HYDROGEOLOGIC UNIT PENETRATED AND ALTITUDE OF
UNIT SURFACE, IN FEET ABOVE OR BELOW SEA LEVEL

BELOW SEA
LEVEL

LAT-LONG

4046290734146
4046290734146
404664 734223
4040620734216
4062170733721

4044200733939
4047600734263
4036680733027
4042280732933
4043160733436

4046640734367
4048670733621
4049400734446
404666 734226
4044660733607

4038030734142
4046310733332
4047620733963
4042290732934
4037670733817

4038420733808
4041260733062
4046190733429
4046380734127
4039000732929

4046310734126
4040510732603
4045280733514
4035220734108
4046310733832

TOP

119
119
110
46
138

96
39
7
68
76

68
166
66
106
106

11
126
188
68
8

16
36
116
140
6

130
21
106
9

142

BOTTOM

-229
-231
-464
-38
-466

-309
-96

-1073
-660
-16

,-28
-86
-224
-619
-336

-463
-70
-666
-661
-72

-66
-36
-489
-130
-245

-125 .
-913
-54

-1286
-373

CARD- MON
INERS JAMECO GREEN MAGOTHY
CLAY GRAVEL SAND AQUIFER

6
16
-66
-26
11

-8
-24

68 -86 -113
-32
68

-28
102

-73
36

-69 -129
36
112
-32
-47

-62
-17
66
2J

-45 -61

38
-64
66

-71 -1?7
7

RARIT
CONF LLOYD BED- LOCATED
UNIT AQUIFER ROCK NEAR WELL REMARKS

N8373

174 -326 N8466

-106 -261 -444

-96
-993

.J38

t

'

t

-206
-182 -342 -610

20FT -20

-262 -.198 -660
N9338

20FT -17

-446

N8668
-906 N8603

-772 -971
-351



en
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H
O

N 8664
N 8666
N 8666
N 8667
N 8668

N 8669
N 8676
N 8683
N 8696
N 8601

N 8603
N 8608
N 8624
N 8642
N 8667

N 8668
N 8664
N 8666
N 8668
N 8672

N 8678
N 8681
N 8690
N 8709
N 8713

•N 8761
N 8767
N 8768
N 8776
N 8790

N a799
N 8801
N 8803
N 8806
N 8807

N 8818
N 8821
N 8829
N 8830
H 8837

4046380734124
4046310734126
4046310734126
4046310734126
4046310734126

4047480733966
4044630733834
4048160732946
4046640732703
4046060733464

4040610732603
4049170733924
4060110733948
4047270733466
4039260733647

4048190733433
4042170732904
4042170732902
4046410732660
4041330733119

4046000734124
4049630733302
4061340733843
4061320733846
4049200733733

4048420734044
4046320732849
4046330732848
4064230733363
4048660734123

4046390733742
4046270734222
4046260734226
4063230733131
4046430733246

4042110734066
404633 734164
4042160733710
4041480733747
4040620732946

148
130
130
130
130

196
112
194
182
104

22
27
16
243
23

326
66
67
141
36

183
200
26
22
168

140
124
124
98
76

111
147
140
63
118

66
133
60
40
20

-172
-130
-120
-120
-111

-660
-439
17

-439
-236

-871
-397
-362
-167
-017

-346
-626
-663
-362
-728

-412
-170
-322
-290
-244

-134
-621
-669
-301
-307

-119
-133
-132
-394
-32

-447
-107
-8
-62

-661 -46

42
36
36
38
34

126
-2
116
62
62

PRES

67
-21

246
-30
-43
96
-16

100
78

-22

-131
63
61

-98

21
41
40

26

-29
18
-2
-24
-64

-241 -393

N8668
N8668
N8668

N9696

-273
-331

-313

-271

-166
-161
-236

-260
-161

-347
-340

N8666

-220
-218

-294
-266

-168 -327

-437

N8709

N8768

N8803

N8840

20FT -32



UPPER SURFACE ALTITUDE OF MAJOR HYDROGEOLOGIC UNITS AT 3,146 WELLS ON LONG ISLAND, NEW YORK

ALTITUDE OF
WELL, IN FEET

ABOVE OR

\
>

l_i
O
h-1
I-1

O1

WELL
IDENT-
ICATION
NUMBER

N 8840
N 8842
N 8868
N 8873
N 8880

N 8881
N 8886
N 8896

— • N 8898
N 8936

N 8941
N 8966

—— N 8962
N 8964
N 8976

N 8988
-•« N 8994

N 8996
—— N 9019

N 9024

N 9026
N 9026
N 9027
N 9062
N 9066

N 9084
N 9085
N 9110
N 9161
N 9170

BELOW SEA
LEVEL

LAT-LONG

404632 734151
4044380732963
4036690734341
4039160732708
4045340733244

4040240733742
4047400733608
4040360734309
4049410733846
4039460734268

4043630732910
4046080733336
4064210733648
404636 734368
4041190733231

4039280733841
4061630734206
4063670733109
4048630733969
4044440733712

4044440733712
4044460733712
4044450733712
4045270733364
4052040733634

404357 733317
404416 733308
404640 734410
404224 734238
4047540733039

TOP

122
111
10
7

122

40
196
30
18
16

91
116
6
47
38

26
21
41
46
94

94
94
94
124
143

96
102
15
60
184

BOTTOM

-118
-643
-94

-200
-126

-31
-102
-67

-205
-351

-720
-477
-422
-188
-736

-84
-287
-364
-366
24

32
24
34
-19

-508

-47
8 •

-371
-386
-369

HYDROGEOLOGIC UNIT PENETRATED AND ALTITUDE OF
UNIT SURFACE, IN FEET ABOVE OR BELOW SEA LEVEL

CARD- MON RARIT
INERS JAMECO GREEN MAGOTHY CONF UOYD BFD- LOCATED
CLAY GRAVEL SAND AQUIFER CMIT AQUf-ER f?H< K NEAR WELL REMARKS

i'Z
f

-88 20FT -29
-64 74

62

-6
106
-68

-134 -200
-62

19 -682 ' '
20 •

-368 -422
-143 -173
-48 -664

-38 -66
-286

-140 -346
-158 223 -32'!
40 N9027

32 N9027
31 N9027
36
79
6 -121 -282 -461 N9211

16 N9202
44 N9206
-90 -174 -281
-24 -383
40



L.

N 9173
N 9178
N 9180
N 9182
N 9193

N 9196
N 9202
N 9203
N 9204
N 9206

N 9206
N 9210

— 'N 9211
N 9212
N 9219

N 9223
N 9234
N 9247
N 9262
N 9308

N 9318
—— N 9334

N 9338
N 9360
N 9367

N 9463
N 9464
N 9488
N 9489
N 9614

N 9620
N 9621
N 9623
N 9632

H N 9633
0
£ N 9634
*•* N 9636
w N 9636
°* N 9637

N 9638

4041640732620
4042060733600
4046170733102
404407 733316
404404 733304

404404 733263
404367 733316
404402 733316
404407 733314
404412 733313

404416 733307
4062020733633
4062060733634
404463 733246
404363 733318

404346 733320
4044300733310
404346 733243
404331 733247
404736 734240

4041630733612
4061280733706
4042280732936
404410 733312
404401 733248

4046010733160
4064390733046
4046280733112
4049120733236
4041310733114

4061440733136
4044110733610
4039270734111
4039480734218
4037620734123

4039270733916
4037310733817
4037470733718
4039380733711
4039260733606

38
62
130
101
100

99
98
100
101
103

104
142
142
117
96

93
106
93
89
12

66
143
68
102
101

141
22
161
226
30

90
90
20
10
10

20
6
6
28
10

-846
-684
-670
-96
-96

-108
-3
-1
0
2

-33
-133
-127
-713
0

-6
-100
-3

-107
-431

-407
-488
-688
-104
-6

-497
-308
-477
27

-660

-466
-640
-118
-130
-136

-66
-100
-76
-40
-136

-70
-94

-46

-34
-6
40
28
40

36
26
14
39
18

39
2
0
47
28

28
41
33
30

-2
8

-22
32
36

-64

•111
130
-46

20
-77
-88
-126

-44
-63
-60
-32
-34

-814
-683
-666

-114
-126
-601

-144

-162

-489
-166
-477

-469

20FT ^

N9204

N9367

N9360

N9211

-243 -419

-294

-288

-447

20FT -31
20FT -26

20FT -18
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UPPER SURFACE ALTITUDE OF MAJOR HYDROGEOLOGIC UNITS AT 3,146 WELLS ON LONG ISLAND, NEW YORK

ALTITUDE OF
WELL, IN FEET

ABOVE OR
WELL
IDENT-
ICATION
NUMBER

N 9639
N 9641
N 9660
N 9661
N 9662

N 9663
N 9664
N 9666
N 9666
N 9667

N 9676
N 9677
N 9679
N 9691
N 9693

N 9696
N 9683
N 9684
N 9686
N 9696

N 9697
N 9699
N 9708
N 9792
N 9809

N 9846
N 9966
N 9977
N 9978
N10019

BELOW SEA
LEVEL

LAT-LONG

4037420733636
4041380733439
4039300733409
4038080733343
4040110733067

4038280733032
4041060732742
4040300732933
4041240732916
4038460734029

4040610732633
4041690732707
4042180734019
4046240732826
4064100733120

4063000733260
4039660733617
4040010733306
4039690733132
4048160732946

4047130732730
4061240732926
4054260733119
4039300733829
4048380734042

404412 733610
4044130733707

404407 733704

TOP

6
28
16
10
16

6
20
20
40
26

16
26
66
121
6

20
26
20
16
194

180
67
12
31
116

86
92
173
173
87

BOTTOM

-64
-77

-110
-86
-80

-80
-80

-136
-60

-116

-60
-66

-130
-679
-366

-447
-40
-60
-66
106

61
20

-376
-631
-488

-630
37
-43
-73

-213

HYOROGEOLOGIC UNIT PENETRATED AND ALTITUDE OF
UNIT SURFACE. IN FEET ABOVE OR BELOW SEA LEVEL

CARD- MON RARIT
INERS JAMECO GREEN MAGOTHY CONF LLOYD BED-
CLAY GRAVEL SAND AQUIFER UNIT AQUIFER ROCK

-46
-12
-76
-62

49 -67

-39 -61
-42 -62

-46
-48

-43 -63

46 -68
-46
-26
83 -668

-136 -296

-137 -306
-26
-40
-49
124

104
33

-143 -300
-37 -10:-

PRES PKLS -486

47 -610
46
-43
-41
27

LOCATED
NEAR WELL REMARKS

20FT

20FT
20FT
20FT

20FT
20FT

20FT

20FT
20FT

20FT

-30

-25
-38
-35

-30
-36

-27

-26
-26

-23
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I. Sampling

From a boat on loan from the Hempstead marina, the surface two to four inches of
bottom sediment was collected over an area of approximately 60 square inches from
several locations in Glen Cove Creek and Hempstead Harbor on June 20, 1989. Since
the constituency and compactness of the bottom sediments in the creek were not
amenable to sediment core collection using a 10 kg gravity core, a petite Ponar dredge
sampler was used. The sampler was dropped and raised from the bottom several times
at each location to acquire one to two kg (wet weight) of surface sediment from which
an aliquot (of about one kg) was removed after mixing by hand. Four dredge samples
were collected along the creek (actually a tidal canal) midline at high tide (overlying
water depths of approximately 7 to 15 feet) at the locations shown in Figure 1. Sample
numbers 1-4 correspond to specific locations in the creek i.e., towards the eastern
creek boundary (approaching Mill Pond) (sample #1); towards the western end of the
creek (near the 24" no. 3 outfall pipe) (sample #2); and two intermediate locations
which were near outfall pipe no. 4 (sample #3), and near outfall pipe no. 1 (sample #4).

in addition to these four samples which bracket the area of all relevant Li Tungsten
discharge pipes to the creek, three additional dredge samples were taken. These
locations are the tidal marsh opposite the marina on the north side of the creek (sample
#7, in three feet of water), and two from locations in the southerly portion of Hempstead
Harbor (samples #5 and #6, Fig. 2). Two core samples of about eight inches in length
were taken adjacent to one another in approximately the middle of Hempstead Harbor
directly opposite the entrance to Glen Cove Creek (Fig. 2).

M. Sample Preparation and Radionuclide Analysis
Sample dredge material (N « 7) was oven-dryed (90 °C) and sieved to < 1.4 mm

to remove shells, pebbles, twigs, etc. The fraction > 1.4 mm was discarded and that
material passing the sieve, blended and weighed prior to analysis. An aliquot of the dry
blended sediment from each sample was placed in individual Al cans and hermetically
sealed. After an appropriate waiting period (generally exceeding two weeks to insure
radioactive equilibrium between 222Rn and 226Ra), the samples were assayed for
gamma-emitting radionuclides (40K, 7Be, 137Cs, 226Ra-daughters, ̂ Th-daughters
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-/•"••v and 228Ra^ja,jghters) using an intrinsic Ge detector. The detector is calibrated with a
-, certified NIST (formerly NBS) standard reference source prepared in the same

j

M counting geometry (300 ml capacity Al cans) used for the samples. All reported data
,, include background subtraction, decay correction to the date of sample collection, and
J the propagated uncertainties associated with sample and background count rates and

detector efficiencies (expressed to ± 1SD). Quality assurance and quality control is
maintained at our laboratory by semiannual participation in a Department of Energy
Quality Assurance Program, by recalibrating on a monthly basis, by daily check source
corrections for electronic drift, and by weekly analysis of ambient detector background.

_ A second aliquot of each of the dryed sediments from sample numbers 1 -4 and #7
(= 2 grams each) was removed and assayed radiochemically for 234y an(j 238y. For
these analyses, the sample matrix is completely dissolved (utilizing a lithium borate
fusion technique) prior to the additions of known quantities of 232y which serve an
internal chemical yield monitor. Following radiochemical seperation and purification of
uranium, determination of uranium isotopes is by alpha spectrometry, which is based
on counting thin sample preparations with a silicon detector under vacuum. One

,*"""**\
reagent blank for uranium isotopes was also processed with the five samples. As with
results reported for gamma-emitting radionuclides, net concentrations, in pCi/g-dry
sediment (1 pCi = 2.22 dpm = 0.037 Bq) are reported along with ± 1SD propagated
uncertainties. Detection limits for each of the reported radionuclides are < 0.1 pCi/g-dry
sediment.

111. Results
A. Physical characteristics of sediment samples

Some physical characteristics associated with the dredge samples are given in
Table 1. Of interest, are the very course sand compositions which characterize samples
3 and 4 taken adjacent to the Li Tungsten property (and adjacent to a sand/gravel
loading barge moored on the south bulkhead of the creek). The organic matter content
of the creek samples are shown to be fairly high (7^13% based on weight loss on
ignition), which may or may not reflect organic loading from a sewage treatment plant
also located on the southern bank of the creek. The samples from the creek are black in
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jL-̂  color, malodorous (H2$ and CHU) and strewn with debris such as leaf litter, glass

fragments, etc. The surface sediments in the creek are unconsolidated and appeared to
jj be composed of sands or fine sands with an apparent absence of fine silt or clay-sized

particles.
•i B. Radionuclide concentrations in dredge samples

^4 ^K^ni«^BMM&MiMiflM^A>.̂ H^*î ~Mi«î h*«i*fc^BM t̂aî ^MMta^M^fcii*^*^>MBA*ft̂ ^bBlUft

B.1 Natural series radionuclides

j The concentrations of various natural series radionuclides in surface sediments
taken from the creek in the immediate vicinity of the Li Tungsten plant and at points

; increasingly distant from the plant, indicate normal, nonenhanced concentrations of
these radionuclides. That is, the measured concentrations appear to be within normal
fluctuations associated with both the ambient background levels in U. S. surface soils
(NCRP-45, 1975), and with the few published data for natural series radionuclides in,
nearby marine sediments (Table 5).

For example, assuming radioactive equilibrium in surface soils for the uranium
and thorium series (see attachment A for a description of the radionuclides comprising
each of these series), the NCRP soil data indicates average concentrations for
Th-series radionuclides (eg., 228Ra and 228Th) of 1.0 pCi/g, and 0.6 pCi/g for U-series
radionuclides (eg., 238U, 234U and 22$Ra). The data presented in Table 2 for 228Ra,
228Th and 226Ra, and in Table 4 (238y and 234U) are quite similar to what one might
expect to observe in inland surface sediments composed of eroded soils. Additionally,
published data for 228Th concentrations in surface sediments of Long Island Sound
and Narragansett Bay (Table 5) essentially encompass the range of 228Th values
reported in Table 2, i.e., from 0.7 to 1.15 pCi/g-dry for Glen Cove Creek sediments.
Strict comparisons among the data reported in the literature (Table 5) with those given
in this report cannot be made because of differences in methodology as well as
physicochemical properties of the sediments analyzed.

An interesting observation apparent in the data of Table 2 is that although all of
the levels of the natural series radionuclides measured do not indicate enhancement,
slightly higher concentrations are seen in those sediments taken from the creek (i.e..
samples 1 -4, excluding the marsh which is technically within the creek boundaries but
represents a different environment). This may be related to differences in the sediment
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accumulation rates typical of the creek (discussed below) and the Harbor, and/or to
differences in sediment composition. For example, the data given in Table 1 for LOl

percentages (reflecting % organic matter) are linearly correlated with concentrations of
228Th, 228Ra ancj 226Ra. Thus, for example, concentrations of 228Th can be

expressed as a function of % LOl by the linear equation:
[228Th in pCi/g] = 0.27 + 0.067(% LOl), with R » 0.96.

This relationship implies that the variation in 228Th concentrations found among
different sediment samples can be explained for the most part by fluctuations in the
organic matter content of the sediments. Elements such as thorium (as well as many
other heavy metals) have been widely reported to have a strong binding affinity (or
partition coefficient) to naturally occurring organic molecules such as humic and fulvic
acids which, along with other compounds, often exist as surficial coatings on particles.
Thus, the slightly higher natural series radionuclide concentrations associated with the
creek samples (nos. 1-4), and sample #6 from Hempstead Harbor (which had
characteristics resembling those taken in the creek), may be related to the sediments
organic matter content.

The isotopic uranium data (Table 4) from Glen Cove Creek (sample nos. 1 -4)
indicate 238U to range between 0.75 and 0.84 pCi/g-dry, and in equilibrium with
concentrations of 234U. These data are only slightly greater than those reported for U.
S. soils on average (0.6 pCi/g), and those given in Table 5 (0.4 to 0.6 pCi/g) from other
marine surface sediments in nearby waters. Strict comparisons cannot be made with
existing data for reasons previously stated.
B.2 Other radionuclides in surface dredge sediments

Concentrations of 7Be (a cosmogenic radionuclide with a high propensity for
sorption onto suspended paniculate matter) and 137Cs (a nuclear weapons fallout
fission product which has been globally distributed from atmospheric testing and is also
"particle reactive") are included to gain insight into those regions of the sediment bed
sampled which may be conducive to particle and associated radionuclide
accumulation. That high 7Be and more typical137Cs concentrations (based on
comparisons with other near-shore marine and estuarine sediment environments) were
determined within the creek surface sediments compared with those taken at other
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locations (eg. samples 1 -4 vs. 5-7 in Table 2), may indicate that the creek is
accumulating sediments at a relatively rapid rate. The implication here is that if
sediments are accumulating at a rate of approximately one to two inches per year, for
example, then the dredge sample would only have captured that material deposited
within the last two to four years at the maximum sampling depth of four inches.

Very crude estimates of the sediment accumulation rate can be made based on
the depths of the water column recorded during sample collection , and the depth to
which the Army Core of Engineers (ACOE) last dredged the creek i.e., 1965. Given that
the ACOE dredged the creek to 15 feet below mean low water in 1965 (J. Perazzo,
personal communication), then sediment has been accumulating to the current water
column depths over a 24 year interval. Given that our depths (crudely obtained using a
calibrated line attached to the dredge) were taken at high water, and assuming a four
foot tidal rise, the corresponding high water depth of the water column from the 1965
measurement is increased to 19 feet. Thus obtaining the difference in depths from this
value and those recorded in Table 1 for samples 1 -4 (which are along the creek
midline) and deviding by 24 years, one obtains average sediment accumulation rates
of 2-3 inches/y for samples 2, 3 and 4 and approximately 6 inches/y for sample 1, taken
towards the eastern boundary of the creek. These estimates are very crude since
sounding equipment was not used and complete sounding grids not obtained, thus
their accuracy is probably no better than a factor of two.

The sediment accumulation estimates combined with the ^^7Cs and ?Be data
carries the further implication that although surface sediments do not indicate
"technologically enhanced" levels of those natural series radionuclides which have
been measured, the sediments sampled are probably of very recent origin and hence,
the radionuclide data may not be representative of concentrations at greater depths,
i.e., for older sediments.
B.3 Core sample results

The two core samples which were collected adjacent to one another in the middle
of Hempstead Harbor were frozen upon return to the laboratory then cut into one inch
increments. Incremental depth sections were combined from the two cores to provide a
reasonable sample mass for gamma spectral analysis. All other processing and
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counting procedures were carried out as previously described for dredge sampies The

results (Table 3) do not indicate any "technologically enhanced" concentrations of the
natural series emitters for which data are included (i.e., for 228jh, 228Ra and 226Raj
Concentrations of natural series radionuclides at this location are similar to those of
surface dredge samples taken at different locations within Hempstead Harbor (samples
5 and 6, Table 2). The notable absence of 7Be and 13?Cs within this core indicates
that this region is not conducive to sediment accumulation and that these sediments
are not of recent origen.

IV. Conclusions
Based on data presented in this report we conclude that:

1. Surface sediments taken within Glen Cove Creek in the immediate vicinity of the Li
Tungsten facility outfall pipes do not indicate the presence of enhanced levels of 238yt

234Ut 228ih, 228Ra or 226Ra radionuclides.

2. Because the sediments assayed were collected from the surface two to four inches,
and because there are indications of relatively rapid rates of sediment accumulation,
the data presented cannot be used to address questions relating to natural series
radionuclide accumulations at depths greater than those sampled.
3. Although the data are limited, there is no indication of enhanced levels of those
natural series radionuclides assayed in surface sediment or core samples taken from
the various sampling locations within Hempstead Harbor.
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] Table 1
JjK

Dredge Sample Characteristics'*

Sample
No.

1

2

3

4

Location
Samples within canal

canal-eastern end toward
Mill Pond
canal-western end -near
24" outfall pipe no. 3
canal-outfall pipe no. 4

canal-outfall pipe no.1

Weight %
< 1 .4 mm

90.3

98.1

45.8

42.8

Water Depth
( f t ) *

7

13

1 5

1 4

LOI (%)A

13.2

6.6

8

9.2

Samples outside canal____

5 Hemp. Harbor-SE of 98.5 -9 0.6
Buoy M (see map)

6 Hemp. Harbor (see map) 88.3 22 8.8

___7____marsh opposite marina______96.2______3_______1.8

"Surface two to four inches collected with a petite ponar dredge at approximately the canal
midpoint for samples 1-4.
'Water depths approximate for high tide.
ALOI is percent weight loss on ignition (400 C for 15 hours).
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Table 2

Gamma Emitting Radionuclides in Hempstead Harbor/Glen Cove Creek Surface Sediments

Sample Location (see Fig. 1) ' _____Concentration - pCi/g-dry (t %SD)_____________________
No. Samples within creek- Ra 228 Th 228 Ra 226____K-40_____Be-7____Cs 137

immediate outfall vicinity
1 creek-eastern end toward 0.96 (7.4) 115 (3.6) 0.70 (5.0) 10.7 (38) 9.5 (3.4) 035 (48)

Mill Pond
2 creek-western end -near 0.57 (6.4) 0.72 (38) 0.52 (6.4) 80 (3.8) 1.69 (58) 0 15 ( 70 )

24* outfall pipe no.3
3 creek-outfall pipe no.4 0.78 (5.6) 086 (3.7) 0.63 (4.8) 9.4 (36) 4.75 (4.1) 0.27 (48)

4 creek-outfall pipe no.1 0.82 (5.4) 093 (4.9) 0.57 (6.5) 94 (37) 3.61 (41) 025 (54)

Mean concentra (±SD) 0.78 ±0.16 092 ±0.18 0.61 ± 0.08

Samples beyond immediate
outfall pipe vicinity

5 Hemp. Harbor (see Fig.2) 0.18 (12.7) 0.21 (10.9) 0.17 (9.0) 5.6 (4.1) 0.13 (62.5) 0.01 (100)

6 Hemp. Harbor (see Fig.2) 0.68 (5.2) 0.75 (4.7) 0.48 (5.9) 112 (33) 0.09 (656) 010 (88)

7 marsh opposite marina 0.44 (7.4) 0.51 (4.1) 0.38 (5.6) 64 (4.0) 0.68 (120) 005 (100)

____Mean concentra. (±SD) 0.43 ± 0 25 0.49 ± 0 27 034 ±0.16______. .__________________

00
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Table 3

Gamma Emitting Radionuclides in Hempslead Harbor Core Sample*_____

________Concentration - pCi/g-dry (t %SD)____________________
Depth Increment (inches) Ra 228 Th-228 Ra-226*___K-40_____Be-7____Cs 137

0-1 0.60 (22) 0.53 (12) 0.13 (33) 10.5 (13) 002 (100) 0071 (34)

1-2 0.48 (19) 0.46 (13) 0.19 (16) 10.1 (6) 0.28 (60) 0.05 (39)

2-3 0.87 (14) 0.57 (9) 0.22 (29) 13.0 (7) -0.03 (100) 0005 (100)

3-4 0.75 (16) 077 (10) 0.25 (18) 14.7 (10) -0 13 (100) 0.002 (100)

4-5 0.68 (16) 0.83 (10) 0.27 (23) 13.7 (10) 0.30 (93) 001 (100)

5-6 0.72 (14) 0.99 (11) 0.43 (13)" 16.0 (9) -0.10 (100) 0026 (100)

6-7 0.85 (15) 1.01 (10) 0.41 (13)" 14.7 (10) 0.13 (100) 0015 (100)

_____7 8.75_______0.70 (13) 080 (11) 0.30 (15) 14.7 (9) 019 (100) 0003 (100)

"See map for location ol core sample.
'Since most samples were counted within three days ol canning.
Ra-226 results are probably underestimated due to nonequilibrkim
"These samples had reached equilibrium between radon and Ra-226 prior to counting.



Table 4

Isotopic Uranium Concentrations in Glen Cove Creek_______
Surlicial Dredge Sediments

Concentration (pCi/g-dry ± SO)
Sample No. U-238____U-234 234U/238U U fuo/c-dry)

1 0.84 ± 0.04 0.81 ± 0.04 0.97 ± 0.06 2.53 ± 0 . 1 1

2 0.75 ± 0.03 0.74 ± 0.03 0.99 ± 0.06 2.24 ± 0.09

3 0.82 ± 0.03 0.71 ± 0.03 0.88 ± 0.05 2.45 ± 0.10

4 0.84 ± 0.02 0.88 ± 0.02 1.04 ± 0.04 2.53 ± 0.07

7_____0.46 ± 0.01 0.48 ± 0.01 1.05 ± 0.04 1.37 ± 0.04

'Determination by alpha spectrometry following complete sample dissolution
(lithium borate fusion) and uranium purification.

12
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Table 5

Measurements of Natural Series Radionuclides in L. I. Sound and Other Marine Sediments"

Location

N. Y. Harbor (ref.1)

L. 1. Sound-off New Haven
CT (ref 2)

L. 1. Sound-off New Haven
CT (ref 3)

L. 1. Sound-off New Haven
CT (ref.4)

Narragansett Bay
(ref. 5)
N. Y. Bight-mud hole
(ref. 5)

Water
depth (m)

not given

28
20

not given

not given

10

69-87

Concentration
sediment Th 232 Th 228 Ra 228

depth (cm)

surface

0-2
0-7.6 0.89* 0.66-1.05*

0-7 1.04-1.08*

0-6

0-5 0.88 0.61-0.75

0-5 0.76-0.87 0.69-0.77

(pCi/q dry, unless noted)
U-238 Th-230 Ra-226 U234/U?:)fl

0.54 01

0.14*
0.41* 0.70* 0.28*

0.5* <g> 1 o

0 75

0.59 0.62 0.35 («> 1 03

0.46 0.52-0 60 0 23 0 94 1 o/

"Missing entries were omitted from the original publications.
'Concentrations based on sediment ash weights (organic C typically 6-8%).
References:
1. Li et al.. 1977; 2. Thomson el al.. 1975; 3. Alter and Cochran. 1976;
4. Benninger et al., 1979; 5. Santschi et al., 1980.
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envronmeno

SAMPLE
IDENTIFICATION

ANALYTICAL DATA REPORT PACKAGE
FOR

Direct Environmental Inc.

66-b Otis Street

West Babylon, NY 11704

LABORATORY
NUMBER

Attn: 3rent Thcmpscn
Ref: LI Tungsten

TYPE OF
SAMPLE

P-oject No.: 33-16154

Log in No: 32CC

P.O. No.: Psnding

Date: December 3C, 1939

DATE AND TIME OF.
SAMPLE C01ECTICN

SEE NEXT PAGE

REPORT PREPAHH BY:

INORGANIC L«[T«ANAGER

OOUOAS SHEEIEY
LABORATORY DIRECTOR

bf

WE CERTIFY THAT THIS REPORT IS A
TRUE REPORT OF RESULTS OBTAINED
FROM OUR TESTS OF THIS MATERIAL.

RESPECTFULLY SUBMITTED,

REMOGIGANTE

Report on aampte(s) furnished by client applies to sampled) Report on sample(s) obtained by us applies only to lot sampled. Information
contained herein is not to be used for reproduction except by special permission. Sample<s) will be retained for thirty days maximum after date of
report unless specifically requested otherwise by client. In the event that there are portions or parts- of sampled) remaining after Nytwt has
completed the required tests. Nytest shall have the option of returning such sampie(s) to the client at the client's expense.

box 1518 a60seaviewblvd., port Washington, ny 11050 a [516] 625-5500

101186



Project No.: 89-16154

LABORATORY TYPE OF DATE AM) TIME Cf
IDENTIFICATION UffiER SAMPLE SAMPLE COLLECTICN

TA-1 320CGC1 MATER 12/3/89
TA'2 3200002 WATER 12/3/89
TN-1 3200003 WATER 12/3/89
™'2 3290001 WATER 12/3/89
•̂3 320C005 WATER 12/3/39
™-< 3200006 WATER 12/3/89
™'5 3200007 WATER 12/3/89
™-6 3200008 WATER 12/3/89
™'7 3200009 WATER 12/3/89
]B'1 3200010 WATER 12/3/89
TB-2 3200011 WATER 12/3/89
™ 3200012 WATER 12/3/89
T8-4 3200013 WATER 12/3/89
TC'5 3200014 WATER 12/3/39
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Tabis c* Cortsrts

. Project to.:39-16154

I. Sample Rexest Form . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . NA

I!. Chain of Custody. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1

III. Laboratory Deliverable Checklist. . . . . . . . . . . . . . . . . . . . . . . . NA

IV. Laboratory Chronicle. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2

V. Nan ConfoTfiance Suitnary (Ca.:3 Narrative). . . . . . . . . . . . . . . . . . . . 3

VI. Methodology Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 _ 5

VII. Organic Data Reoorting Qualifiers . . . . . . . . . . . . . . . . . . . . . . . NA

VIII. Sample Results. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 ~ 22

I.. Quality Assurance Summary . . . . . . . . . . . . . . . . . . . . . . . . . . 23
(Including Initial and Ccntinuirg CaMbraticn Tire and Date)

101188



I..--.. ...i

)

Direct Environmental, Inc.
290 Sanford St, East Orange. N.J. 07018
201/677-1800 • FAX: 201/675-5919

O
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H
03
vo

PAGE: i OF:!
SAMPLE DESCRIPTION/LOCATION

TA- 1 \.
TA-7. /
Tr>J-t \
-TNJ -Z- \
TM r-* \
TKJ- 4-- /
TM-r /
TM- £ /
fU-> /

A,Cl Olt

Nl?yn2A^

Tfl-l V
TK-Z- \ri?-^ > i? r̂«L
Tfl-4-/r.f-r/

••

)

CHAIN OF CUSTODY / FIELD DATA SHEET
CLIENT D,ir£trr ^NJ^/ H^rtr t:>Jv/.

CLIENT CONTACT £? . TWtb M.r!>O>\

TYPE

GRB COMP

V
)C
X
X
K
?<
K
XT
<
X
K
<
K
K-

MATRIX
TYPE

L!<^
u

II

1
II

(1
• 1

II
II

II
K

II

It

S

DATE
SAMPLED TIME

/^

PRESERVATIVE NUMBER OF
CONTAINERS

1

REMARKS: -py^J ̂  C c?^?^^ S/0~lP*«^3

RELINQUISHED BY:

T '̂̂ TWMfJ.-A

RECEIVED BY:

'F*hK&a-ie
DATE

/t/3
/

TIME:

/-zsa
REASON:

•/VVs-ui/^-V-

COllFCTEO
BY:

P^l-
• i •

i' •
it
if

H

ll

• 1

•I ••

•1 •

'•«

•|

• (

'l

CLIENT/PROJECT SITE U \ TV N)

PROJECT JOB NO
1 1 1 1 " • " — — •——-•*

)

&is a

-- —

^>

-

s/ . . .

ANALYSIS REQUESTED

^

A-
v>/y

»r TT

r-Ll

S.ll

^P

Cf
s,,l

SHIPPED BY:

UPS:
FEOX:

OTHER

RELINQUISHED TO LABORATORY BY

^I'S///. /j/y./tu-ic

K f
C-Tly

î

T/>K

n^^
-f,^

\<Tf
^r-l
e~

n*

n^
2^ •

t-̂ r
ic^t/

TAtlAv-

r/^

-A,
i ***f

^/——

P*

->&'

--

^

-

lr-

!

CLIENT VEHICLE

LAB VEHICLt

DEI VEHICLE

ACCEPTED FOR LAB BY
>-» -,

l̂ Wf i.Ubvdu-
LABORATORY COMMENTS

— -

DAir

Wi
IIMI

-'
) .̂.



Date Receded: 12/1/39
Sample ID:AS PER CHAIN OF CUSTODY

Organics Brtraction:

4

Analysis:

Inorganics:

Other Analysis:

1. Acids

2. Base/Neutrals

3. Pesticides/PC8s_

4. Dioxin

1. Volatiles.

2. Acids

3. Base/Neutrals

4. Pesticides/PCSs.

5. Oioxin

Section Supervisor
Review & Approval

1. fetals

2. Cyahides_

3. Phenols

12/27/89

Section Supervisor
Review & Apprcval_

Quality Control Supervisor
Review i Approval_____

If fractions are re-extracted and re-analyzed include dates for both.
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NON-CONFORMANCE SUMMARY
CASE NARRATIVE

LOGIN NO.: 3200

Samples were analyzed as per required protocols, no problems

were encountered.
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AOUEOUS SAMPLE ??.E?.-.?.AT I ON' [See r e f i

ENA, Pesticides / PCS's Extraction (2)
AA/ICP Sample Preparation (1)
Furnace Sample Preparation (1)
Mercury Sample Preparation (1)
Hexavalent Chromium Sample Preparation (1)

NON-AOUEOUS EXTRACTIONS [See reference 2 ]

SOIL AND SEDIMENT SAMPLES:

BNA, Pesticides / PCB's Extraction
AA/ICP Sample Preparation
Furnace Sample Preparation
Mercury Sample Preparation

SLUDGE / PETROLEUM BASED SAMPLES

AA/ICP Sample Preparation
Furnace Sample Preparation
Mercury Sample Preparation

3510
200.7
200.0
245.1
218.5

3550

3050
7471

3050

[ See reference 2 ]

3050
3020 / 3030 / 3050

7471

TCP (INDUCTIVELY COUPLED PLASMA)

ALUMINUM
ANTIMONY
BARIUM
BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM.
COBALT
COPPER
IRON
LEAD
MAGNESIUM
MANGANESE
MOLYBDENUM
NICKEL
POTASSIUM
SILVER
SODIUM
TIN
TITANIUM
VANADIUM
ZINC

REFERENCE la/REFERENCE 2a

200.7/6010
200.7/6010
200.7/6010
200.7/6010
200.7/6010
200.7/6010
200.7/6010
200.7/6010
200.7/6010
200.7/6010
200.7/6010
200.7/6010
200.7/6010
200.7/6010
200.7/6010
200.7/6010
200.7/6010
200.7/6010
200.7/6010
200.7/6010
200.7/6010
200.7/6010
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FURNACE AA:

ANTIMONY
ARSENIC
LEAD
SELENIUM
THALLIUM
TIN
VANADIUM
MERCURY

REFERENCE 1 / REFERENCE 2

204.
206,
239,
270,
279,
282,
286,
245.1

AQUEOUS METHODOLOGIES; [ see reference 3 ]

Organochlorine Pesticides and PCS's
by Gas Chromatography
Herbicides by Gas Chromatography
Purgeable Organics by GC/MS
Base/Neutral, Acids by GC/MS
2,3,7,8 - TCDD by GC/MS

7041
7060
7421
7740
7841

7911
7470

60S
362
624
625
613 / 625

NON - AQUEOUS METHODOLOGIES: [See reference 2 ]

Gas Chromatography / Mass Spectrometry for:

Purgeable Organics
Base / Neutral and Acid Extractabl.es

Organochlorine Pesticides and PCB's
by Gas Chromatography

8240
8270

8080

MISCELLANEOUS ANALYSIS: [ See reference 2 J

Extraction Procedure Toxicity
Ignitability
Corrosivity
Reactivity

1310
1010
1110

CHAPTER 8.3

Toxicity Characteristic Leaching Procedure (TCLP) [Reference 5 ]
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ADDITIONAL INORGANIC PARAMETERS

PARAMETER

BROMIDE
COLOR
CONDUCTANCE
CONDUCTANCE
ODOR
pH
PH
TDS
TSS
TS
HARDNESS
TEMPERATURE
TURBIDITY
ACIDITY
ALKALINITY
AMMONIA
CHLORIDE
CHLORIDE
RESIDUAL CHLORINE
COD
CYANIDE
OIL AND GREASE
OIL AND GREASE
FLUORIDE
TKN
N02/N03
D. 0.
PETROLEUM-
HYDROCARBONS ( see reference 4)
PHENOL
PHOSPHORUS
SILICA
SULFATE
SULFIDE
SURFACTANTS
TOC

REFERENCES:

REFERENCE 1

320.1
110.2
120.1

140.1
150.1

REFERENCE 2

9050

9040
160.2
160.2
160.
130.
170.
180.
305.
310.1
350.2,.3
325.3

330.2
410.3,405.1
335.3
413.1,.2

340.2
351.2
353.2
360.2

9252

9070

418.1
420.2
365,
370,
375.4,.2
376.1
425.1
415.1

1
,1

(1) - 600 / 4-79-002 Methods for Chemical Analysis of Water and
Waste
(la) - 600 / 4-79-002 Methods for Chemical Analysis of Water and
Waste As modified by the EPA CLP Statement of Work 787 .
(2) - SW 846 Test Methods for Evaluating Solid Waste
(2a) - SW 846 Test Methods for Evaluating Solid Waste As modified
by the EPA CLP Statement of Work 787
(3) - 40 CFR Part 136, VOL. 49, No. 209 Test Parameters for the
Analysis of Pollutants
(4) - as modified by NJDEP - BISE ( for non aqueous samples }
(5) Federal Register Vol 51 No. 216 Friday 11/7/86 p.40643 - 40652
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We f-fnd as follows:

Sample Identification

3200001
3200002
3200003
3200004
3200005
3200006
3200007
3200008
3200009
3200010
3200011
32000.12
3200013
3200014

TA-1
TA-2
TN-1
TN-2
TN-3
TN-4
TN-5
TN-6
TN-7
T8-1
T8-2
T8-3
T8-4
TB-5

METHOD BLANK*

ND = Not Detected

DATE ANALYZED:

REPORT OF ANALYSIS

Project No.:89-16154

Parameter(s)

Chlorine
(PPM)

< 0.2
< 0.2

PH

1 .4
2.5

Specific
Fluoride Sulfur Gravity Sulfat?
(PPM) (PPM) (g.Vcm-2) (PPM)

320
7.4

1.0042
1.0009

223
59

< 0.2

12.4
13.0
11.5
9.4

11.1

7.00 < 0.02

< 1
< 1
< 1
< 1
< 1

< 1 ND

12/5/89 12/26/89 12/23/89 12/4/S9 12/8/89 12/18/89

* = Results ar on a as received basis.
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Identification ard Results

Sanole No: TA-1
LabSa.up1e ID No.:32DG001

B~ 1 *X-

^1_ Alible Levels^ Fou.,

E P Toxicity (PPM)

Arsenic , .
8ariu" loo'0 < '5
Cadmium 10,J < ' Q . Q
Chromium c'fl < -1

Lead . ' '.7
., 3.U 4 aMercury . . • l.8
Selemun ,! < -32
Silver ' < .1

3.U ,- 5

NO = ,Vcne Detected
< r Less than
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Sample Identification and Results

Sample No: TA-2
Lab Sample ID Nc.:3200G02

Project te: 39- '5 -5J

Res>jlts
Max.

Allcwble Levels Four.d

E P Toxicity (PPM)

Arsenic

Chromium
L63d
Mercury

5 0
100.0

( ni . u
5 „

5.'o
n ,:5.0

< 5
<10 -
^ I U . W

< i
'

< ,

ND = None Detected
< = Lass than
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Project No: S9-'5':i

Samole Identification and Results

Sarrole No: TN-1
Lab Samole ID No.:32C0003

tex.
Reajlcs Allowable Levels Fccrd

NO = None Detected
< = Less than

E P Tcxicity (PPM)

Arsenic 5.0 < 5
8ari^ 100.0 <10.o
Cadmium 1 Q .
Chromium 5 g < ',
Lead S.'o < '5
Mercury 0_2 < 02

Selenium 1-0 < ',
Sl'lver 5.0 < '5



Project Nc:

Sample Identification ard Results

Samole No: TN-2
Lab Sample ID No.:32C0004

Max.
Results Allowable Levels Found

E P Toxicity (PPM)

Arsenic 5.0 1.8
Barium . 100.0 <10.fl
Cadmium 1.0 < ,1
Chromium 5.0 < .5
Lead 5.0 < .5
Mercury 0.2 < .C2
Selenium 1.0 < .1
Silver 5.0 < .5

NO = None Detected
< = Lass than
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Samole Identification and Results

Sample No: TN-3
Lab Sample 10 No.:32CGOC5

Results
Max.

Allowable Levels round

E P Toxicity (PPM)

Arsenic
Barium
Cadmium
Cfraniun
Lead
Mercury
Selenium
Silver

5.0
100.0

1.0
5.0
5.0
0.2
1 i< • »•

5.0

< .5
00.0
< .1
< .5
< .5
< .02
< .1
< .5

NO = Ncne Detected
< = Less than
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Sample Identification and Results

Sample No: TN-4
LabSanpie ID No.:323C006

"reject No: :3-'5<51

Results
Max.

Allowable Levels Fccrd

E P Toxicity (PfW)

Arsenic

Cadmium
Oromiun

Selenium
Silver

5.0
100.0

1.0
5.0
5.0
0.2
1.0
5.0

< .5
<10.0
< .1
< .5
< .5
< .32
< .1
< .5

NO = None Detected
< = Less than
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Project No: 39-16:54

Sample Identification and Results

Sairple No: TN-5
Lab Sample ID No.:322C007

Max.
Results Allowable Levels Ford

NO = None Detected
< = Lass than

E P Toxicity (PPM)

Arsenic 5.0 < .5
Barium 100.0 <10.0
Cadmium 1,0 < .1
Chromium 5.0 < .5
Lead 5.0 < .5
Mercury 0.2 < .02
Selenium 1.0 < .1
Silver 5.0 < .5

101202



Samole Identification and Results
"" ii i ^ _

Sample No: TN-6
Lab Samole ID No.:32CC008

ĵect No:

te

E P Toxicity (PPM)

Arsenic

Chromiun
Lead

Selenium

Levels

5 fl

'

e n
?'?
'

,'n

< -5
<t0.fl
< -1

< -5
< - 5
* "°2

NO = None Detected
< s Less than
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Sample Identification and Results

Sarole No: TN-7
LabSamoie ID No.:320CG09

Project No: 89-'5'5<i

Results
«ax.

Allowable Levels Fcu-d

£ P Toxicity (PPM)

Caonnum
Cfronium

Selene
Sllver

5.0
,00.0

L0
5 0

S.'o

5.0

< 5
oo.o

'

< '
< !02

< 5

ND = None Detected
< = Less than
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Project No: 89-16154

Sarale Identification and Results

Sample No: TB-1
LabSamole ID No.:320C010

Hax.
Results Allowable Levels Fard

E P Toxicity (PPM)

Arsenic 5.0 < .5
Barium 100.0 <10.0
Cadmium 1.0 < .1
Chromium 5.0 0.72
Lead 5.0 < .5
Mercury 0.2 < .02
Selenium 1.0 < .1
Silver 5.0 < .5

NO = None Detected
< - Less than
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Project !te: 89-15:51

Sample Identification and -Results

Sample No: 18- 1
LabSairple ID No.:3200010

Results

E P Toxicity (PPM)

Arsenic
Barium
Cadmium
Chrcffliun
Lead
Mercury
Selenium
Silver

Max.
Allowable Levels

5.0
100.0

1.0
5.0
5.0
0.2
1.0
5.0

Fo.-d

< .5
<10.0
< .1
0.72
< .5
< .02'
< .1
< .5

NO = None Detected
< = Less than
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Sample Identification and Results

Sample No: TB-2
Lab Sample'ID No.:32CQ011

Project No: 3S-;6'54

Results
Jtex.

Allowable Levels Found

E P Toxicity (PPM)

Arsenic
Barium
Cadmium
Chromium
Lead
Mercury
Selenium
Silver

5.0
100.0

1.0
5.0
5.0
0.2
1.0
5.0

< .5
<10.fl
0.19

7.8
< .5
< .02
< .1
< .5

NO = None Detected
< = Less than

101207
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REFERENCE NO. 45
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")'
LEVEL: REG 02 6 ) U.S. EPA SUPERFUND PROGRAM
SELECTION:
SEQUENCE: REGION, STATE, SITE NAME ** C E R C L I S **
EVENTS: ALL

LIST-8: SITE/EVENT LISTING

EPA ID NO.

NYD099331118

MYD982531915

4YD9868B2660

IYD053169694

YD000337295

YD002240075

rD006866008

SITE NAME
STREET
CITY STATE ZIP
COUNTY CODE AND NAME CONG DIST.

LEUISTON LF
BTW PATROL/HAROLD PLETCHER RDS
LEWISTON NY 14092
063 NIAGARA

LEY CREEK PCB DREDGINGS
FACTORY AVE.
SALINA NY 13209
067 ONONDAGA

LI TUNGSTON
GARVIES POINT RD.
GLEN COVE NY 11542
059 NASSAU

LIBERTY HEAT TREATING CO. INC.
100-15 94TH AVENUE
OZONE PARK NY 11416
081 QUEENS

LIBERTY IND FINISHING
55 MOTOR PARKWAY
FARMINGDALE NY 11735
059 NASSAU

LIBRARY BUREAU
801 PARK AVE
HERKIMER NY 13350
043 HERKIMER

LI LCD HICKSVILLE OP. CENTER
175 E OLD COUNTRY ROAD

NFA. OPRBLE
FLAG UNIT

00

00

00

NFA 00

00

01

NFA 00

NFA 00

EVENT TYPE

DS1
PA1
PA2
SI1

DS1

RV1
DS1
PA1

DS1
PA1

DS1
PA1
NP1
NF1
SI1
C01

DS1
PA1

DS1
PA1

PAGE: 304
RUN DATE: 06/07/90
RUN TIME: 09:42:40

VERSION: 1

ACTUAL ACTUAL
START COMPL
DATE DATE

04/01/80
10/01/83
06/08/87

02/01/85 02/28/85

04/19/88

07/21/89
04/15/89
09/27/89

06/13/89
03/31/89 06/30/89

04/10/80
09/01/84
10/01/84
06/01/86

07/01/85 08/31/85
04/17/85

06/01/81
09/22/87

02/28/89
02/28/89 03/31/89

CURRENT
EVENT LEAD

EPA (FUND)
EPA (FUND)
STATE(FUND)
STATE(FUND)

EPA (FUND)

RESP. PARTY
EPA (FUND)
EPA (FUND)

EPA (FUND)
EPA (FUND)

EPA (FUND)
STATE(FUND)
EPA (FUND)
EPA (FUND)
STATE(FUND)
OTHER

EPA (FUND)
EPA (FUND)

EPA (FUND)
EPA (FUND)

HICKVILLE NY 11801
059 NASSAU

fD982271462 LINCOLN AVENUE
LINCOLN AV. BETWEEN (CHURCH ST
BOHEMIA, TOWN OF ISLIP NY 11716
103 SUFFOLK

00 RV1 07/10/87 02/25/88 EPA (FUND)

10
O
VO



LEVEL:
SELECTION:
SEQUENCE:

REGION: 02

EPA ID

NYD982531915
(CONTINUED)

REu.-.. 02
INTEGRATED
REG. ST, SITE NAME

SITE/ALIAS NAME
STREET
CITY
COUNTY NAME

LEY CREEK PCB DREDGINGS

ONONDAGA

1
U.S. EPA SUPERFUND PROGRAM

** C E R C L I S **

LIST-4: SITE ALIAS LOCATION LISTING

PAGE: 360
RUN DATE: 06/07/90
RUN TIME: 09:56:34
VERSION: 1

STATE ZIP
COUNTY CODE

ALIAS
SEQ. NAME FED
#_ SOURCE FAC

01

NY

NYD986882660 LI TUNGSTON
GARVIES POINT RD.
GLEN COVE
NASSAU

LI TUNGSTON

NASSAU

NY 11542
059

NY

01

NYD053169694 LIBERTY HEAT TREATING CO. INC.
100-15 94TH AVENUE
OZONE PARK NY
QUEENS 081

LIBERTY HEAT TREATING CO. INC.

QUEENS NY

11416

01

NYD00033729S LIBERTY IND FINISHING
55 MOTOR PARKWAY
FARMINGDALE
NASSAU

LIBERTY IND FINISHING

NASSAU

NY 11735
059

NY

STS

01

XYD002240075

1YD006866008

LIBRARY BUREAU
801 PARK AVE
HERK1MER
HERKIMER

NY
043

LILCO HICKSVILLE OP. CENTER
175 E OLD COUNTRY ROAD
HICKVIUE NY
NASSAU 059

NOT IS

13350

11801

H
O
Hto



REFERENCE NO. 46
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Project No: 29-'5:54

Sards Identification and Results

Sarple No: TB-3
Lab Sample ID No.:32C0012

fex.
Results Allowable Levels . Fard

E P Toxicity (PPM)

Arsanic 5-0 < 5
100-0Cadn.iu, L0 •

Chromium 5 g '5-'° <
0-2 < .02

Sflver

NO = None Detected
< = Less than

, „
5.0 < ;

101212



Sarole Identification and Results

Sample No: TB-4
Lab Sample ID No.:320C013

Project No: 89-16^

. .
a"u1ts

Max.
Allowble Levels Fourd

£ P Toxicity (PPM)

Arsenic
Barium

Chromium
Lead
Mercury
Selenium
Silver

c .5.U
., n
0 "
'
'

.
'

< .5
< .02
< .1
< .5

NO = None Detected
< = Less then

101213



Project No: 89-)5'34

Sample Identification and Results

Sample No: TB-5
Lab Sample ID No.:3200014

Max.
Results Allowable Levels Found

E P Toxicity (PPM)

Arsenic 5.0 < .5
Barium 100.0 <10.0
Cadmium 1.0 < j
Chromium 5.0 2.1
Lead 5.0 < .5
Mercury 0.2 < .02
Selenium 1.0 < .1
Silver 5.0 < .5

NO = None Detected
< - Less than

101214
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.os,4> United States
Environmental Protection Agency

I D^*,;sNr% O- New J«rs«v. Ntw York
. Pu«rtoR.CO,VifBm •§(•«*

26 Federal Plaza, NY, NY 10278 FACTS
JANUARY 23, 1990

EPA SUPERFUND ACTION AT LI TUNGSTEN IN GLEN COVE, NEW YORK

SITE BACKGROUND

The Li Tungsten Property was operated from the 1940*s to
approximately 1985 by the Wan Chang Trading Company and its
wholly-owned subsidiary the Li Tungsten Corporation. The
operation involved the processing of ore and scrap tungsten to
formulate metal tungsten powder and tungsten carbide powder. The
site was acquired by the Glen Cove Development Corporation (GCDC)
in 1984 and leased to the Li Tungsten Corp. The market for
tungsten was apparently depressed and operations at the site had
slowed by this time. The Li Tungsten operation went bankrupt in
1985. GCDC is a New York State general partnership jointly owned
by Old Court Holdings Corp., Inc. and Old Court Joint Ventures,
Inc., both of which in turn are wholly-owned subsidiaries of Old
Court Savings and Loan, Inc., located in Maryland.

On April 14, 1989 the U.S. Environmental Protection Agency (EPA)
received a request from the New York State Department of
Environmental Conservation (DEC) to use its Superfund authority
to respond to threats posed by hazardous materials at the former
Li Tungsten Property on Garvey's Point Road in Glen Cove, Long
Island. Superfund is the federal program which addresses
hazardous waste sites across the country.

EPA's preliminary assessment of site conditions, which began on
April 16th, revealed a large quantity of slag, or material
emitting low-level beta-gamma radiation. Large quantities of
laboratory reagents, various hazardous materials in drums and
tanks, asbestos, transformers, as well as gas cylinders
containing compressed liquids and gases were found in several
buildings on the property. Air monitoring, however, showed no
dangerous levels of organic compounds either on site or off site.

As a result of the conditions identified at the site, EPA issued
an Administrative Order on Consent to the current owners of the
property, GCDC, to stabalize all potential threats to the public
and the environment.

The following information presented in this fact sheet relates to
progress in characterizing and removing materials from the site
as specified in the USEPA Administrative Order on consent. This
information corresponds to site activities which have been
completed since the last public meeting held on September 26,
1989.

-*01*- 101216



Site Security - 24 hour guard services have been maintained
at the site. A series of maintenance checks
and repairs to the fence have been made to
discourage access to the site property.

Radioactive
Materials

Chemicals
Drums

- Twelve (12) 55-gallon drums were filled with
materials which exhibited radioactivity
levels greater than 2 millirems per hour
(mR/hr). In addition, a furnace chamber
exhibiting similar radiation levels was
crated for shipment. The 12 drums and
furnace chambers were removed from
the site for disposal.

- Approximately 255 drums containing oils,
grease mixed organics and solids, PCB oils,
aqueous solutions and decontamination solids
have been characterized. Arrangements for
disposal of this material have been made and
removal from the site (providing weather
conditions permit pumping of this material)
will occur over the next 3 weeks.

- To date, 226 tanks have been inspected at
the site. There were no liquids or gases in
133 of these tanks. All remaining tanks
have either been characterized or will be
characterized over the next 3 weeks. The
various liquid volumes which have been
tested indicate that generally acidic, basic
or neutral (rainwater) solutions are present
in the tanks.

Creek Sediments Surface sediment samples from Glen Cove
Creek as well as a sediment core from
Hempstead Harbor underwent analysis for
radionuclides. These samples did not
indicate any elevated levels of
radionuclides above the expected, natural
background levels.

Tanks

Transformers

Cylinders

- As of January 15, 1990, thirty (30)
transformers/switches have been identified
on the site. The liquids in these
structures have been tested and
characterized. The transformers/switches
have been drained and the liquid contents
drummed for removal off-site. The carcasses
of PCB transformers will also be removed
from the site over the next 3 weeks.

- All pressurized gas cylinders (other than
fire extinguishers), with the exception of
one, have been removed from the site.

-more-
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-3-

The remaining cylinder will undergo characterization in order to
determine appropriate handling.

The site work described above was accompanied by air monitoring
to ensure these actions did not cause any change in air
conditions beyond the site boundary. The results of monitoring
indicate that on-site activities have not caused any change in
off-site conditions.

The remaining field work to be conducted at the site, which is
anticipated to be completed within the next 3 week period, will
be devoted to removing the drummed material from the site for
appropriate disposal. The contents of some drummed material will
have to adequately thaw so that it can be pumped into trucks
prior to removal.

Once the removal of the materials specified in the USEPA
Administrative Order is completed, a final report will be
prepared for EPA approval.

t##
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RCU BY:XEROX TELECOPIER 7010 ; 3-26-90 2:37PM ; 212 447 1495-* 2012256160;
03/26/90 14:32 HART ENUIRONMENTAL (212)447-1495 001

HART ENVIRONMENTAL MANAGEMENT CORPORATION
470 PARK AVENUE SOUTH
NEW YORK ,N.Y. 10016

Office: (212)447-1460
Fax: (212)447-1495

FAX TRAN5MITTAL

Date: /ft»m £tf /^1b_______

Number of Pages: &—— (Including this page)

To: _

From:

a* U IM*

toroo



RCV BY:XEROX TELECOPIER 7010 ; 3-26-90
03/26/90 14:33

•:37PM ; 212 447 1495-* 2012256160;!

HflRT ENUIRONMENTfiL C212D447-1495 002
UAT. 40*. 3t'«00*

. BULKHEAD

EXISTING !0"«/
/ OUTFALL

EL. MEAN HIGH WATER

it.WALLACK-Hovt
I) ft |4,KAtOM AIMAtT
IS. » IfcCCWWTt 0* NASSAU: ;-g \.

EXI STING
OUTFALL

I 0 I t S 40O

M?
HOUZMACHER, McUCNOOM ft MU»«CUU, P. C.

EXISTING OUTFALL
IN CLEM COVE C»€£K, HtM»9TCA» HAWBW*-'•".3 -
.AT CJTY o^ GLCN cove, vo orsri*•'

. .• NASSAU COUMTr;l». t. . .

APPLICATION BY L» TUNGST£>#.
. .: . O A T C : JULY 28 .1972
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RCU BY: XEROX TELECOPIER 7010 ; 3-26-90 2:3SFM \ 212 447 1495->> 2012256160;S 3

03/26/90 14:34 HftRT ENUIRONMENTAL C212D447-1495 003

EL. McAN HtQH WATER

VEAN UOW WATER

3.7
•••••̂ iv •

t-

*w

%

!̂ 5^WV,X<.

^^r-EXIST. BULKHSA

>£XIST)MG 15"
/ OUTFALL

• (

* i*'*

CAT. «O*.

.LOCATION. .MAP-
, io«« «' ••••<• I«M.-3««* «•••.-»'.*•.•,.«• /»..•«-.

SgCTIQN
NO SCALE

N

IfcLOHHAIMf • »0»«W -IH.OLCM Mourns- •.'."•EXISTING !5"A.a ,
. 10* MA »T» 01 AMW-S. v V>: v ;' T,

24. A2&SWNIV *AMUCt.» -:- ' ' •t*. COLUWKA », ft c. nr * . ea- MM
'• . ' • • •• . s • . ,

\ i»\
•vf X 1" • -\ t- 0 > * .» 40O

EXISTING-OUTFALL. .,,; i; .

HOLZMACHER, MetEMOON a MU««6LL.P. C.
CONSULTING

MELVILLE, M V.;

, IN GLEN COVC* CREEK-, HCMPSTCAO
AT CITV OF CLEM COV€, T/0

• NASSAU COUNTY, *.,?.'

;••' APPLICATION BY LI1 TUt*OST'ei»
• O A T g : UULY 28.J9T2
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BY: XEROX TELECOPIER 7010 j 3-26-90
03/26/90 14:35

39FM ; 212 447 1495̂  2012256160;* 4
HflRT ENUIRQNMENTAL (212)447-1495 004

LAT, 40*. »»'.QO*

CXIST.-.2*' VC.P
QUTFALU

. BULKHEAD

£(.. MEAN HiGH WATER
EXISTING 24"*

OUTFALL

LOCATION MAP
i OOP o loop <oaoMEAN LOW WAT£R

»e»c« IN MIT
S NASSAU COMMfY

SECTION
NO

I. JO»WH A TEKOAp HOW**
t. R4YMONO S JOAN KRUPKA
J. JOAH OtNtT
4.
9. OICXSOH AStCSSOK *
ICDNA ITCEC COM
. CIT* Qf GLt* COVE

IO,OCtlAtD CUSTOM
INC.

I]. A I4.R4JOH. A»rM»tT INC.
a it-cauMtV or NASSAU

EXISTING 24*V.C.R
OUTFALL..

003 \

ift.UOHAAINC »
l«.6LtN
2Q.MAAOOX COM
23. IDA MASTftOlANNt

<• ^ P L A N
2«.coiuM»iA it. a c. Mf«. ca INC,

.1 0 t » J «OO
£XlSTtN,G OUTFALL

HOLZMACHEft, McLENOOW 6k MUftH£LL,P. C
CONSULfiNO ENGINEERS

.N. Y.

IN OLE* COVE CREEK, HEMPSTCAO HARBOff
.AT CITY Qf GLEN COVE, T/0 OY$TER BAY

NASSAU COUNTY, N. Y,

APPLICATION BY LI TUNGSTEN CORP.
. D A T E ; JULY 28 ,!
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R.CU BY: XEROX TELECOPIER 7010 ; 3-26-90

03/26/90 14:36
2: 40PM ; • 212 447 1495-* 2012256160; 8 5

HART ENVIRONMENTAL (212:447-1495 005
• A,

EL. MEAN HIGH WATER _3,7 j£

MiA5LLOW_W4Tt
T'-T"

-EXIST. BULKHEAD

/EXISTING iO"
OUTFALL

IAT.40*. Sf-00*

PUji=> e,^——'

LOCATION MAP
joe 9 <a«o tooo »ooo ««»o

H»0*T»OU S NASSAU COUMTV

It, ItAVM'dNO ft JOAN KftUPKA
3. JOAN OENET
4. H.A.A.C*
9. OICKS9N ASSCSSOK*
6. EDNA PKEEMAN

7, » B.OIL8CHT MCMKILL STEEL CORff
~ ' II. CITY Of OLEf* COVE

IO.OCRALO CLI^TOM

!}.» l4.'ftAS0M AS~»MAUT INC.
IS. ft I*.COUMTY Of NASSAU

Z4.

. ft ftoacftT
IfcOUfiN MO^HIS

SO.MAftPOX COM
2J.IOA MASTMOIANNI
ilSIONCV SAMUELS
». COLUMBIA H. ft C. UF6. Ca INC.

«<x>
EXISTING OUTFALL

HOLZMACHER, MelENDON a MURRELL, P. C.

MELVILLE, N. Y.

IN GLEN COV6 CREEK, MEMPSTEAO HARBOR
AT CITY OF OLtN COVe, T/0 OYSTER SAY

NASSAU COUNTY, N. Y,

APPLICATION BY LI TUNGSTEN CORP.
. D A T E : JULY ze ,i
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RCU BY:XEROX TELECOPIER 7010

03/26/90
2:41PM ; 212 447 1495-s 2012256160;** 6

HflRT ENUIRONMENTAL C212)447-1495 006

LOCATION MA*
• I*M» MM

VOVMTV ATLAS

OU7FAUL

AT CITY OF *C6M C0V$, T/0 OYSTER
NASSAU COUHTY, «• Y.

- . .PATE t NOV. JT.. »»T5-
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BETWEEN: Of: PHONE:
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NEW YORK
Congressional District Identification—Continued

Table 1. MUNICIPALITIES—Continued

,30
. *

. IL1.
•>r. k'n»i'ICE . . . . . . , , . . .26
ijFNEiEE. . . . . . . . . . . . . .30
UflOMO"iA , , 27
ESS*x. ..','..'.'.', '. . '. , '. .26

.!u'.^'-c. . . . . . . . . ULSTE* . . . . . . . . . . . . . .2*
.L c V I L L - >r . . . . . . . C4TTA»AUl>US. . . . . . . . . . . .3»

'• 'I - •'• 'k ......... JEFC£/»SCN. ........... .26
'............ CME-UNG. ............ ,3«

. . . . . . . «»SIC-E?T£R. .......... .2?
;-• •' . . - --t. . . . . . . . . . a«o-«? ............. .28
• •'•-•' - i - L ••<•.•" . . . . . . . . . SCHOHARIE. ........... .25

i " '.--'-i. ..!!!!!!!! •.••IO-.OAGA '.'.'.'.'.'.'.'.'.'.'.'. '.21

-^r. i r. , n.... v fi :;.''•. . . . .
- I • ' " • ' . " . • • u ........- I- — i- ... . !•_• - ;i . . . . . . . . . .
-I.' I •- .-: I'!, . II.Li'-'. .......

"' '•'•- ;""' .l.'.'i" ...... i ! tl»S5A'J ...... , ', . . . \ . 1,5

c- .............. .31
........... .27

'.'.'.'.'.'.'. '. '.'.'. '.2i

.2?

.25

.3"

'•< -: 4 IT •. "_L,H.- . .
'.""••"' .li '_'•-,' . .

iiTa-i . . . . . . . . . . . .21
. . . . . . . . . . . . 25
. . . . . . . . . . . ,25
. . . . . . . . . . . . 2*
. . . . . . . . . . . .25

-*'• -".\
-JS : •• v:

CirTiaiuSUS. .......... .31

.25

........... .25
•aL«iy vILLA'.t. ....'..'.'.'.'. S»H4T0^4 | | [ [ ) \ ' ) | | | | ]j»
.i»rr>! r'ir« .ILL-J-' . . . . . . . . 'us". .............. 5

.......... .31

.......... .31
SENFC4 ............. .29
OTSEGd ............. .25

. I TV

'I". . . . . . . . . . . 'US54J
.......... .26

•••'-L- rn<. ......... «»«S£N ............. ,2«
vu.u C.ITV ......... FULTON ............. ,26
.IL'< fc. .......... 0«»>l(>E . ............ .22
' " ;!l.i.4f.e.. ........ ST. L'nKf'Ct ..... .... .26
. l'.l"iF .......... C»TT«««U<iUS. .......... .31

toie .............. .31

..
v!LL"it. ....

....... : .22

..'.'.'.'.'.'.'. 3

'.'.'.','.'.','.'. 3

•-f-.;i r̂.••••.. >• ILL»••!.. .......
••"•:''»l:..' . ILL";' .'.'.'.'.'.'.'.'.

,25

•- 'I.-J .'tL-.-'-t.

STOM ........... .21
,.,....,..... .22

.25

r in . u Lt-r-» ! ] 1 1 ]
"ir' .:*. ,4,,r , ] 1 ] *

.
"•UISOM.
ST. !.'•«

...... .24

...... .31

...... .27

...... .26

.2*

.29
,22

VILL'liE. ......... •tSTCNFSTE". .......... .20
H»R»ISV[H.t VILLAGE ........ LEXIS. ............. .J«
HASTINGS.ON.HUVSON VILL45E. .... »ESTCHESTER. ...........J2

HEAD OF THfc HARBOR VILLAGE. .... SUfFOL«. ............. I

HEMPSTEAO VILLAGE ......... NASSAU .............. i
HERKIHH VILLAGE. ......... "tRKlMER ............ ,26
HERHON VILLAbE. .......... ST. LAWRENCE

HEUVEITON VILL'St ST. LAHKEKCE

MEltETT B<v P»«K VILLAUE. ..... N»SS4U .............. 5
HEWLETT HARBOR VILLAGE. ...... NASSAU .............. 5
HEnLETT NECK VltLASE. ....... VASSAU .............. 5
HIGhLANO FALLS VILLAGE. ...... CHANGE ............. .21
MILLBURH VILLAGE. ......... roCKLANO ............ .22

MILTON VILLAGE. .......... HUhROE .............. 30
MOBART vlLLASE. .......... DELAWARE ............. .25
MOLCOHB VILL*GE .......... ONTARIO. ............. !0
HOLLAND PATENT VILL'uE. ...... ONE IDA ........... . . .25
HOLLEV VILLC.Ge. .......... CrtLfcAMS. ............. !J

HOMER VILLASt ........... CORTLANO ............ .25
HONEOVE FALLS VILLAGE ....... HONftOE .............. 30
HOOS1CK FALLS VILLAGE ....... CENSSELAER ........... ,2»
HORKELL CITY. ........... <TEUBEN. ............. 3"
HORSEHEAOS VILLAGE. ........ CMEOUN6.. ............ .71

HUDSON CITY ............ C3LUHUIA .......... ...f
HUUSON FALLS VILLAGE. ....... *ASHIKOTOh ............2»
HUN.'tR VILLAGE. .......... SRcfeNE ............. .:t
HUNTIKttTON 8»V VILLAGE. ...... <UFFOL«. ............. 5
ILION VILLAGE ........... vEPKIfF.R ............ .26

INTEMLAKt* VlLLAuC. ........ SENfcCA ............. .29
IHVINCTON VILL'Ot ......... •tSTOESTtl. .......... .22
ISL*NO PAMK VILLAGE ........ '••SSA(J ...............
ITHACA CITY ............ TJMPKlHS ............ .}»
JAHESTOnN I.ITY. .......... CHAgTAUBUA ........... ,3<t

JEFFERSONVILLE VILLAGE. ...... SULLIVAN
JOHNSON CITY VlLLASf. ....... PROOHE .
JUHN»TO«N CITY. .......... FULTOK .
JORDAN VILLAGE. .......... CNONOAbA
KEESEVILLE VILLAGE. ........ CLINTON.

.28

.28

.26

.27

.24

KENPORE VILL'Ot .......... fit .............. .-'2
KENSlMiTON VlLLIGE. ........ NASSAU .............. «
MNOERHOOR VILLAGE. ........ COLUHS-14 ............ .21
KIN6S POINT VILLAGE ........ NASSAU .............. 8
KINGSTON CITY ........... ULSTER ............. ,?8

KIRYAS JOEL VILL»GE ........ C*»NGE ............. ,22
L4C«A»ANNA CITY .......... FKlE .............. .3]
LACONA VILLAGE. .......... OSirEGO ............. .29
L4KC GEORGt VILLAGE ........ lARREN ............. .2*
LAKE GROVE VILLAGE. . . . . . . . . SUFFOLK. . . . . . . . . . . . . . 1
LAKE PLACID VILL»GE . . . . . . . . ESSEX. . . . . . . . . . . . . . .26
LAKE SUCCESS VILLAGE. . . . . . . . >'ASS»U . . . . . . . . . . . . . . 3
LAKCfOOO VILLAGE. . . . . . . . . . CH'UTAUQUA . . . . . . . . . . . . . 3»LANCASTER VILLAGE . . . . . . . . . ERIC . . . . . . . . . . . . . . .33
L4NSIM3 VILLAGE . . . . . . . . . . TOHPKIHS . . . . . . . . . . . . .25
LARCHHONT VILLAGE . . . . . . . . . KESTCHESTER. . . . . . . . . . . .20
LATTI*GTO*N VILLAGE . . . . . . . . NASSAU . . . . . . . . . . . . . . 3
LAUREL HOLLO* VILLAGE . . . . . . . MSSAu . . . . . . . . . . . . . . 3
LAUNtNS VILLAGE .......... OTStOO ............. .25
LA*RCNCE VILLAGE. ......... NASSAU .............. 5

LEICESTER VILLAGE ......... LIVINS1TON ........... .31
LE ROY VILLAGE. .......... GENCSCi. ............ .30
LEIISTON VlLLASE. ......... H'GARA. ............ .32
LIBERTY VILLAGE .......... SULLIvAN ............ .28
LIMA VILLAGE. ........... LIV1N6STON ........... .30

LIMESTONE VILLAGE ......... CATTARAuGuS. .......... .34
LINCENHURST VILLAGt ........ SUFFOLK. ............. 2
LISLE VILLAGt ........... PROOME ............. .28
LITTLE FALLS CITY ......... HiHKIHER ............ .26
LlTTLF VALLEY VILLAGE ....... CATTARAuGuS. .......... .30

LIVERPOOL VILLAGE ......... CNOMJASA ............ .27
LIVONIA VILLAGE .......... LIVINGSTON ........... .31
LLOYU HARBUR VILLAGE, ....... SUFFOLK. ............. 3
LOCKPOfcT CITY ........... NIAGARA. ............ .32
LOO I VILLAGC. ........... SENECA ............. .29

LONG StACH CITY .......... NASSAU .............. 5
LOIVILLE VILLAGE. ......... LEWIS. ............. .P6
LYNBRAOK VILLAGC. ......... NASSAU .............. 5
L r NOON V ILLS VlLLASE ........ ORLtANS. ............ .32
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